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cholecystography, we have reviewed the 

radiographic findings in a group of 
patients studied after the oral administra- 
tion of sodium tetraiodophenolphthalein 
and in whom the findings were subse- 
quently checked at operation. 


[ order to evaluate the accuracy of oral 


TECHNIC 


The oral method for the administration 
of the dye has been used routinely in the 
University Hospital since the test was first 
employed. In rare instances, for confirma- 
tion, the intravenous method has been 
utilized. With a light fat-free evening 
meal the patient is given 60 grains of 
sodium tetraiodophenolphthalein dissolved 
in distilled water and mixed with grape 
juice. This is followed in one-half hour by 
two drams of paregoric in order to control 
catharsis. Paregoric has not been given 
sooner because it is known to retard the 
emptying of the stomach, which might 
readily delay the absorption of the dye. 
This method has been described by Kirklin 
(5, 6) and needs no further description ex- 
cept to say that during the last eighteen 
months we have limited the routine exami- 
nations to two exposures, one made sixteen 
hours after the dye had been given and the 
second one-half hour after the fatty meal. 
Frequently it has been necessary to make 


_ ' Read before the Philadelphia Roentgen Ray So- 
ciety, January, 1935. 


additional exposures and, because of this, 
the patients have been kept in the depart- 
ment during the examination. 

Some radiologists are in the habit of giv- 
ing fat in the meal accompanying the dye. 
They believe that the fat will cause the 
gall bladder to empty completely before 
absorption of the dye, thereby increasing 
the amount of liver bile entering the gall 
bladder after absorption of the dye which 
would theoretically increase the chances for 
visualization. Kirklin (5, 7) tried this 
several years ago and found that it de- 
creased the accuracy of the test by almost 
25 per cent. 

Levene and Whitaker (8) have stressed 
the value of taking at least one large (14 X 
17) film, to include the entire abdomen dur- 
ing the examination, a procedure which we 
have always practised. We would like to 
emphasize the importance of this detail for 
the following reasons. In the first place, 
one can never be certain of the position of 
the gall bladder. We have had at least two 
patients in whom the gall bladder was on 
the left side and would have been missed if 
the large survey film had not been taken. 
More important than this possibility for 
error is the knowledge we have gained con- 
cerning the other organs in the abdomen. 
It is well known that many other diseases 
present symptoms not unlike those de- 
scribed in cholecystitis. Among such dis- 
eases may be included (a) nephrolithiasis, 
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(b) chronic pancreatitis, (c) tabes mesen- 
tericus, (d) abdominal purpura, (e) adrenal 
tuberculosis, (f) calcification within adre- 
nals, (g) hepatic and subhepatic infections, 
(h) diaphragmatic hernia, (7) abdominal 
aneurysms, (j) prolongations of calcified 
““cold abscesses,” (k) pentostoma denticula- 
tum, (/) diseases associated with enlarge- 
ment or decrease in the size of the liver, 
(m) and retroperitoneal malignancy. These 
are some of the conditions to which the 
radiologist’s attention may be drawn dur- 
ing the routine examination if the survey 
film is employed and the diaphragm in- 
cluded in the examination. During the 
last few years we have diagnosed all of 
these conditions in patients sent to us with 
suspected gall-bladder disease. 


STATISTICS 


The patients included in this study were 
those who had been operated upon for 
cholecystitis and in whom the Graham- 
Cole test for evidence of gall-bladder dis- 
ease had been employed prior to operation. 
In each patient a radiological opinion had 
been expressed, based upon the cholecysto- 
graphic study, and our statistics are a 
means of judging our diagnostic accuracy. 

The first group of 351 patients was 
studied during the years 1926 to 1932, in- 
clusive. Of these, a radiographic diagnosis 
was given in 342, since in nine patients the 
examination was considered unsatisfactory. 
Of these unsatisfactory studies, four were 
in patients who had breathed during the 
roentgen exposure, one in a patient who 
had vomited the dye, two in patients who 
had had diarrhea, and in one case the films 
were unsatisfactory as a basis for expressing 
an opinion. All of these patients were sub- 
sequently operated upon and we were able 
to compare the operative with the radio- 
graphic findings in each individual case. 
The radiographic conclusion was correct in 
320 patients, a diagnostic accuracy of 93.6 
per cent. 

The second group included the patients 
studied during 1933. We have chosen the 
interval 1932-1933 as the dividing line be- 


RADIOLOGY 





cause we have been more careful in our 
technic since that time, not hesitating to 
repeat examinations in cases in which any 
question arose as to whether the dye had 
been given or retained, or in which the films 
were not technically perfect. There were 75 
patients in this group. Of these, 72 had 
roentgenographic diagnoses and in three the 
examination was considered unsatisfactory, 
two having vomited the dye and the third 
showing no evidence of dye in the intes- 
tinal tract at the time of the examination. 
In this series of patients the radiographic 
conclusions were correct in 70, or 97.2 per 
cent of the patients in whom a diagnosis 
was made. 

If the patients studied in both groups 
were united into one group representing all 
of the patients operated upon for gall- 
bladder disease and in whom previous 
cholecystography had been performed from 
1926 to 1933, inclusive, the diagnostic ac- 
curacy would be 94.2 per cent. In most of 
the instances in which we erred the error 
was in diagnosing ‘functioning gall blad- 
der’’ in patients who later were proven to 
have gall-bladder disease. One patient in 
whom the diagnosis of ‘‘abnormally func- 
tioning gall bladder’ had been made was 
found to have chronic appendicitis and no 
evidence of gall-bladder disease. The bile 
was not examined in this patient. 

Recently Kirklin (7), in reporting his 
gall-bladder statistics for 1932, reported 
diagnosing about 70 per cent of the stones 
found at operation. We were able to indi- 
cate the presence of stones in only 27 per 
cent of the patients in whom stones were 
found at operation. After realizing how 
frequently we had been missing gallstones 
we tried reading more into the films, with 
the result that we made frequent mistakes. 
Since then we have once again become 
more cautious, and hesitate to make the 
diagnosis unless there is good evidence of 
their presence and collections of overlying 
gas can be excluded. The danger seems to 
be in interpreting too much, rather than not 
enough, in patients in whom there is ab- 
normal gall-bladder function. 

Calcification of the gall-bladder wall, so- 
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called ‘porcelain gall bladder,’’ recently 
described by Blatter (1), was diagnosed 
twice and the diagnosis was confirmed later 
at operation. Three patients had carcinoma 
of the gall bladder and all three had abnor- 
mally functioning gall bladders. Only one 
patient had a gall-bladder papilloma at op- 
eration; the diagnosis was not made radio- 
graphically. An abnormally functioning 
gall bladder with “‘milch calcium” was 
found in two patients. 


COMMENT 


We have found the oral method for dye 
administration eminently satisfactory in 
the diagnosis of gall-bladder disease. Our 
diagnostic accuracy for the entire period 
was 94.2 per cent. Kirklin (7) reported 
slightly better results in that during 1932, 
of 445 patients with positive cholecysto- 
graphic studies, 439, or 98.6 per cent, had 
cholecystic disease at operation. It may be 
that the intensified oral method for dye ad- 
ministration, recently advised by Stewart 
and Illick (18) and Golden (17), will still 
further reduce the diagnostic error. 


PITFALLS IN CHOLECYSTOGRAPHY 


It is well known that patients may de- 
velop diarrhea during the examination, 
which results in deficient dye absorption 
and faulty roentgen interpretation. We 
know that paregoric, given in the manner 
we have described above, will control diar- 
thea in these patients. Some patients 
vomit the dye, which makes it still more 
difficult to tell whether there has been suffi- 
cient dye absorption or not. In 1931, 
Delario (2) found that from 60 to 70 per 
cent of the dye was excreted by the liver 
and large bowel, and that from 5 to 10 per 
cent was lost in the urine and feces. He 
pointed out that in most instances one can 
obtain an idea of the quantity of the dye 
that has been absorbed by observing the 
character of the dye that may be seen in 
the intestinal tract. The coarse granular 
dye usually seen may be interpreted as the 
dye that was precipitated and therefore not 
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absorbed, whereas the fine powdery and 
homogeneous dye represents the dye that 
has been absorbed and excreted by the liver 
and large bowel. Many errors in interpre- 
tation may be avoided by this simple obser- 
vation. We insist upon visualization of dye 
in the bowel before rendering an opinion of 
an ‘“‘abnormally functioning gall bladder.” 
We have had a number of patients with 
cardiac disease who, during compensation, 
gave evidence of the normal gall-bladder 
concentration of sodium tetraiodophenol- 
phthalein but who, during a period of 
severe decompensation, showed no shadow 
when the method was repeated. This 
variation in results in the same patient has 
been attributed to the presence of passive 
congestion in the liver during decompensa- 
tion, resulting in the decreased liver func- 
tion at that period. This explanation may 
in part explain the findings, but it is pos- 
sible that decreased absorption from the 
small intestines may be a major factor of 
poor visualization in such individuals. 
However, we have had many patients with 
severe cardiac disease in whom the gall 
bladder gave evidence of concentration of 
the dye. 

Mann (9) demonstrated the failure of 
gall-bladder visualization in women well 
advanced in their period of gestation. 
Thyrotoxicosis and severe anemia may 
sometimes be factors in poor gall-bladder 
concentration also. We recently studied a 
patient who showed no concentration of the 
dye on three occasions and who, at opera- 
tion, was found to have a duodenal ulcer 
and no evidence of gall-bladder disease. It 
is well known that colitis rather frequently 
causes a failure of the gall bladder to visu- 
alize after the administration of sodium 
tetraiodophenolphthalein, while at a later 
period, when the colitis is improved, the 
gall bladder may be well visualized. 

Pinelli (10) recently published some work 
on the elimination of tetraiodophenol- 
phthalein in diabetics. He found that dia- 
betics concentrated the dye much faster 
than normal individuals. The maximum 


opacity was reached in from two to two and 
one-half hours after the administration of 
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the dye intravenously. Emptying began 
in these patients in from three to seven 
hours and was complete in from twelve to 
sixteen hours. If this be true, it is possible 
that the dye may be concentrated and 
evacuated before the radiologist begins his 
examination, when using the usual technic 
in diabetics. 


WHY DOES THE GALL BLADDER FAIL TO 
VISUALIZE? 


Gall bladders fail to become visualized 
after the proper administration of sodium 
tetraiodophenolphthalein when— 

(1) There is delayed gastric emptying or 
faulty absorption from the small in- 
testine ; 

(2) The liver is unable to excrete the 
dye; 

(3) The cystic duct is obstructed ; 

(4) The sphincter of Oddi mechanism is 
incompetent; 

(5) Damage of the gall-bladder wall has 
occurred. 

In 1931, Johnston (3) demonstrated that 
the rate of absorption of sodium tetraiodo- 
phenolphthalein through the gall-bladder 
wall was so slow that it did not seem pos- 
sible for absorption to explain the rapid 
changes occurring in clinical cholecystog- 
raphy. At the same time Ravdin and 
Morrison (11), demonstrating the contrac- 
tile power of the gall bladder, concluded 
that concentrated bile left the gall bladder 
by way of the cystic duct. Later, Pender- 
grass and Ravdin demonstrated this in the 
human. Still more recently, Ravdin e¢ al. 
(12, 13, 14) showed that the damaged gall 
bladder failed to cause the alteration in the 
anion-cation concentration of liver bile 
such as occurs in the normal viscus. With 
increasing damage of the gall-bladder wall, 
there was an increasing fall in the concen- 
tration of the bile salts and a rise in the 
chlorides of the gall-bladder bile, while in 
the normal viscus bile salts are concen- 
trated and chlorides absorbed. With these 
data, and the knowledge that there exists a 
reciprocal innervation between the gall 
bladder and the sphincter mechanism at 
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the end of the common duct, one may say 
that if the gall bladder fails to visualize, it 
is due to one of the five mechanisms out- 
lined above. 

One would hardly expect to see a weil de- 
fined gall bladder in a patient with well ad- 
vanced acute yellow atrophy of the liver, or 
even in patients with severe hepatitis. The 
failure of the gall bladder to visualize when 
the cystic duct is obstructed as the result of 
stones, adhesions, or pressure, needs no 
explanation. 

In explaining the failure of the gall 
bladder to visualize in the presence of duo- 
denal ulcer or colitis, the observations of 
Smith and his associates (16) at the Univer- 
sity of Iowa are of some interest. These 
workers found that when the colon was irri- 
tated the gall bladder contracted. This 
would prevent the normal filling of the 
viscus. A similar result may occur in cer- 
tain patients with duodenal ulcer. 

Ravdin and his associates (15) demon- 
strated that under normal conditions the 
gall-bladder wall absorbs from 3 to 7 c.c. of 
saline per hour, thereby producing bile 
concentration. In disease, however, this 
absorption does not take place, and in some 
patients the fluid actually pours into the 
gall-bladder lumen, thereby producing a 
reversal of function. Under such condi- 
tions liver bile containing a normal amount 
of sodium tetraiodophenolphthalein may be 
still further diluted when it reaches the 
gall-bladder lumen. These factors may be 
applied to the failure of the gall bladder to 
concentrate tetraiodophenolphthalein and 
its lack of visualization in disease. 


NOMENCLATURE 


For years, radiologists, clinicians, and 
physiologists have questioned the pro- 
priety of the radiologist making an inter- 
pretation such as “normally functioning 
gall bladder” and ‘“‘non-functioning gall 
bladder.” They have felt that we fulfill our 
province when we state that the gall blad- 


der is functioning. They feel just as 
strongly that we overstep our province 
when we state that the gall bladder is not 
functioning in view of the fact that it is 
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dye concentration nor emptying and 
in which gallstones were identified. 

(b) ‘Partially Functioning Gall Bladder 
with Anomalies.”’ 

III. ‘Abnormally Functioning Gall Blad- 
der.’’—Such an interpretation would in- 
clude those cases in which there was no 
gall-bladder visualization, or in which the 
gall bladder increased in size during the ex- 
amination, thereby indicating a reversal of 
flow. 

(a) “Abnormally Functioning Gall Blad- 
der with Stones.’’-—Such an interpre- 
tation would include those cases in 
which there was no_ gall-bladder 
visualization but in which opaque 
calculi were discernible. Stones 
could be classified as ‘‘non-opaque’”’ 
and “‘opaque.”’ 

“Calcified Gall Bladder.” 
“Abnormally Functioning Gall Blad- 
der with Anomalies.” 


fairly well established experimentally that 
the gall bladder maintains some function, 
no matter how diseased it may be. Be- 


cause of this criticism, which we feel is 
justifiable, we wish to offer the following 
nomenclature for reporting cholecysto- 
graphic studies. It would be rather ideal 
for radiologists to establish some standard 
which could be universally used and under- 
stood by the medical profession. 


I. ‘Functioning Gall Bladder.’’—Such 
an interpretation would include those gall 
bladders in which there was good concen- 
tration of the dye and good emptying after 
the fatty meal. 

(a) ‘Functioning Gall Bladder with 
Stones.” —Such an _ interpretation 
would include those gall bladders in 
which there was good concentration 
of the dye, good emptying of the 
fatty meal, but in which stones 
could be identified. 

“Functioning Gall Bladder with 
Mural Growth (Papilloma).’’—Such 
an interpretation would include those 1. Oral cholecystography is adequate 
gall bladders with good concentra- for routine gall-bladder study. 

tion and emptying but im which, 2. Certain pitfalls in the proper inter- 
after changing position, the filling pretation of the Graham-Cole method ex- 


CONCLUSIONS 


defect remains constantly in the 
same position. 

“Functioning Gall Bladder with Ad- 
hesions.”’—Such an_ interpretation 
would include gall bladders that 
showed good concentration and emp- 
tying but which, due to their pecu- 
liar contour or location, indicate 
pericholic adhesions. This diagnosis 
is difficult but is included to make 
the classification complete. 


(d) ‘Functioning Gall Bladder with 


Anomalies.”’ 


“Partially Functioning Gall Blad- 


der.”—Such an interpretation would in- 
clude those gall bladders which did not 
show adequate dye concentration nor abil- 
ity to empty. 

(a) “Partially Functioning Gall Bladder 


with Stones.’’—Such an interpreta- 
tion would include those gall blad- 
ders which did not show adequate 


ist. By recognizing the sources for error, 
one may attain a high degree of accuracy in 
the examination. 

3. Gall-bladder visualization and fail- 
ure of visualization may be partially ex- 
plained on purely a physiological basis with 
the experimental data now available. 

4. A new nomenclature for reporting 
the results of the Graham-Cole procedure is 
outlined in the hope that it may help to 
standardize the various terms now in use. 
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PRIMARY RESULTS OF TELERADIUM TREATMENT IN CANCER OF LARYNX 
AND HYPOPHARYNX! 
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By LARS EDLING, M.D., Lund, Sweden 


literature of these last years on radio- 
therapy of laryngeal and pharyngeal 
tumors, it would seem a little pretentious to 
add a new paper on this theme to the many 
existing, especially as the material here 
dealt with is rather limited and has been 
observed for a relatively short time. 
The chief reason for my taking up this topic 
at the IV International Congress of 
Radiology is, however, that I have used the 
teleradium, not the roentgen rays, in treat- 
ing my material, which could perhaps be 
of some interest from the point of view of 
comparison of these two methods. 
Since 1930 the Radiological Clinic of 
Lund has had at its disposal about 2 


Cieratire oft the very abundant 


grammes of radium element, 1,220 milli- 
grammes being particularly afforded by the 
Gustavus V Jubilee Foundation for tele- 


radium treatment. This quantity is di- 
vided in 24 tubes of 50 milligrammes each 
and put into the radium gun constructed 
by Sievert.2 For the details of this 
instrument, I refer to the author’s descrip- 
tion, only mentioning here that it may be 
moved by screw-gears in all directions and 
that it has a lead protection at least 2.5 
centimeters thick. In our apparatus the 
radium cassette is placed at a distance of 
5 centimeters from its orifice, and the circu- 
lar field of treatment also has a diameter of 
5 centimeters. The radium quantity be- 
ing relatively small, we have chosen a filter 
of only 2 millimeters of lead equivalent. 
The surface intensity in the center of the 
radiation area has been defined by Sievert* 
to about 35.5 Imc.‘ Concerning the 


—_—_ 


1 Presented before the Fourth International Congress 
of Radiology, Ziirich, July, 1934. 

* Acta Radiologica, 14, 197. 

* Acta Radiologica, 12, 300. 

‘One Ime. expresses 0.001 of the intensity produced 


radiation intensity in the field periphery 
and in different depths, the diagram of 
Figure 1 may give information. 

Because of the small diameter of the 
radiation area of the gun and in order to 
avoid an overcharging of the skin with 
gamma rays, one must apply this instru- 
ment to several fields designed close to one 
another, the lead mantel of the gun afford- 
ing a satisfying protection against lap- 
ping over at the surface. On the contrary, 
such a lapping over in the depth is at- 
tained by slightly tilting the gun from dif- 
ferent directions or by irradiation also from 
the opposite side of the neck. Tumors 
located at a depth of from 3.5 to 4.5 centi- 
meters, as is the case with most throat 
tumors, may be effectively treated, there- 
fore, by the depth intensity existing, and 
with an economical use of radiation. With 
tumors of the larynx and hypopharynx, 
the depth dose according to the diagram 
amounts to from 35 to 40 per cent. With 
tumors of a deeper site, e.g., those of the 
epipharynx, a more powerful radium in- 
tensity and a greater focal distance would 
be desirable. 

As above mentioned, in treatment of 
laryngeal and hypopharyngeal tumors the 
radium fields should be designed on differ- 
ent sides of the neck in order to get the ir- 
radiation effect as homogeneous as possible. 
This technic must be adapted to the indi- 
vidual case, and as far as my own material 
is concerned, it has undergone several 
changes with increasing experience on my 
part. 

In cases of laryngeal (‘‘intrinsic’’) cancer, 
I generally give one field over the larynx 


by 1 gr. radium, filtered through 0.5 mm. platinum only, 
at a distance of 1 cm., the radium preparation being so 
small that the source may be considered as a point. 
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from the front and two from the sides and, 
in addition, two more fields a little pos- 
teriorly, one on each side. Metastases 


being rare in such cases, it is unnecessary 
to extend the irradiation to other parts of 
the neck. The total radium quantity given 
generally has varied between 52,000 and 
90,000 milligram-hours (1,400—2,500 Imce.- 
hr. surface intensity), the lateral fields re- 
ceiving somewhat heavier doses than the 
anterior one in order to prevent an over- 
irradiation of the larynx. The total 
depth dose may be calculated as about 
from 700 to 900 Imc.-hours. 

With cancer of the hypopharynx (‘‘ex- 
trinsic’ laryngeal cancers included), meta- 
stases very commonly are to be felt in 
an early stage of the illness, and often the 
deep-seated glands of the neck, although 
not yet palpable, are alsoinvaded. Accord- 
ingly I generally use one anterior field, 
two on either side of the neck, one above 
the other, and eventually two additional 
posterior fields. On account of the very 
marked malignancy of these tumors, the 
total surface intensity here should be some- 
what higher than in cancer of the larynx. 
In my cases I have given from 70,000 to 
100,000 milligram-hours, corresponding to 
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from 1,900 to 3,000 Ime.-hours. The situa- 
tion of the tumor being more extensive in 
such cases, it is often more difficult to 


estimate the depth dose but on an average 
it might be calculated at from 800 to 1,100 
Imc.-hours. 

Generally we have given treatments 
every day, each of two hours’ duration. 
The patient is lying on a comfortable sofa, 
the seat of which is movable on ball- 
bearings and provided with a contrivance 
for fixation. A pillow under the patient’s 
shoulders stretches his neck backward as 
much as possible, and during lateral irra- 
diations the head is turned sidewise. An 
exact fixation is maintained by sandbags. 
By means of the screw-gears of the gun 
and the mobility of the seat it is possible 
to obtain a very exact position, which 
must, however, be repeatedly checked 
during treatment. 

As a daily radium dose is administered 
whenever the strength of the patient al- 
lows it, we could with the above amount 
of radium give 4,880 milligram-hours a day 
(the corresponding surface intensity being 
about 140 Imc.-hours). With this dosage 
the irradiation usually lasts during a period 
of from 16 to 24 days, treatment being given 
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day and night, even on Sundays. Most 
patients stand this therapy without any 
difficulty. Nevertheless, general symptoms 
due to the treatment frequently occur, 
especially during the latter period of irra- 
diation. There will appear in a great many 
cases general exhaustion, sometimes nausea 
or vomiting. With certain patients this 
may occur in an early stage of the treat- 
ment. On the whole, however, these symp- 
toms seem to be milder and also of a shorter 
duration than in protracted roentgen treat- 
ment. 

I am now proceeding to the local effects 
of teleradium treatment. In many re- 
spects they bear resemblance to those of 
the fractionated roentgen treatment, but 
usually appear in considerably milder 
forms, at least as far as the subjective 
troubles of the patients are concerned. 
This must be owing to the more limited 
fields of irradiation and the lesser depth 
effects of teleradium. To be sure, the re- 
action of the mucous membranes ought to 
be the same as in the Coutard treatment, 
viz., an epithelitis with fibrinous exudation. 
With teleradium, however, it is limited 
to the region of the hypopharynx and 
larynx only, what makes the swallowing 
less difficult and the throat troubles not 
so protracted as in roentgen treatment. 
Concerning the reaction of the skin, it does 
not seem necessary, at least with the dosage 
hitherto employed, to carry it as far as an 
exudative epidermitis. In fact, this grade 
of reaction is often missing in my cases, 
the skin changes generally being confined 
to a reddening followed by desquamation 
and eventually by patches of scabby 
character. Probably this is owing to the 
radium effects being distributed over sev- 
eral small fields and consequently not at- 
taining the same intensity in the superficial 
layers as is the case with the large roentgen 
fields. These skin reactions, therefore, 
subside with relative promptness. Such 
subjective troubles as hoarseness, dry feel- 
ing in the mouth, and abnormal taste sen- 
sations do occur also in teleradium treat- 
ment; it is not unusual for the last two 
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named to persist for rather long periods, 
sometimes for five or six months. 

The histologic structure of the special 
tumors, in accordance with the opinions of 
Regaud and his school, is considered to be 
of very great significance from a prognostic 
point of view. Unfortunately the patho- 
logic statements as to my material have 
not been detailed enough to be of any 
great worth in this respect, on which ac- 
count it would seem of no use entering into 
further particulars on this phase. Only 
so much ought to be stated: among nine 
cancers of the inner larynx, one is a squa- 
mous epithelioma of the skin type and two 
are of the mucous membrane type, with 
predominant formation of basal cells. 
Among the cancers of the hypopharynx, 
there are two epidermoid tumors of the 
skin type, two of the mucous membrane 
type, and two more that may be char- 
acterized as undifferentiated cancers of a 
semi-epidermoid or anepidermoid type. 
In the remaining cases we have only the 
diagnosis of squamous or unclassified 
cancer. Moreover, this material is far too 
limited to allow any positive conclusions 
concerning the relations between the patho- 
logic structure of the tumors and their 
radiosensibility. 

Tables I and II present a synopsis of 
my material in the two main groups. 

(A) Intrinsic Cancers of the Larynx 
(Table I).—Eight cases have been treated 
and in one (Case 7), treatment was declined 
because of the bad condition of the patient 
and the progression of the tumor (destruc- 
tion of cartilage). 

Among the eight cases treated there are 
five living and symptom-free (October, 
1934) in a very good condition after 
31/4, 13/4, 11/2, 11/2 years, and 10 months, 
respectively. In Case 1 there appeared, 
a year and a half, after treatment, a small 
local recurrence, which was immediately 
removed by a laryngofissure and electro- 
endothermy. Since then, this patient has 
been symptom-free. In the remaining 
cases no complications have been observed. 
In all, the laryngeal functions are very 
good. 
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TABLE JI.—CANCER OF THE HYPOPHARYNX, LUND, 1931-1933 





: , . ; Duration of 

Sinise of tee Radian Primary results Subsequent course Recurrences life after 
treatment beginning of 
dosage Primary Primary Treatment and treatment— 
Metastases tumor Metastases its results final results 











Primary tumor Metastases 





Right aryepiglottic fold, Teleradium 70,000|Symptom-free Symptom-free Cervical glands 6 Teleradium 30,000 
sinus piriformis mg.-hr. months later mg.-hr.; symptom-/tom-free 
free 





. |Both arytenoid regions Teleradium 70,000|/Symptom-free Recurrence 1 year Not treated; died 1/Thirteen months; 
mg.-hr. later month later dead 


Anterior wall of hypo- Teleradium 85,000/Symptom-free Three years and 6 
pharynx, arytenoid re- mg.-hr, months; symptom- 
gion free 


Diffuse tumor infiltra-/Paralaryngeal|/Teleradium 90,000/Improved Vanished Recurrence sus- Gastrostomy; died|Four months; dead 
tion of introitus ofjglands of the left}mg.-hr. pected, pharyngeal 3 weeks later 
larynx side stenosis 


Left wall of hypo- Teleradium 74,000/Symptom-free : Tracheotomy, died|Two months; dead 
pharynx and introitus of mg.-hr. 1 month later 
larynx 


Sinus piriformis, both Teleradium 74,000/Symptom-free Recurrence 6 Electro - endother-|One year; dead 
arytenoid regions mg.-hr. months later my; died 6 months 
later 


Anterior wall of hypo- Teleradium 70,000)/Tumor partly re- Recurrence 5 Not treated; died|Five months; dead 
pharynx, right arytenoid mg.-hr. maining months later 2 weeks later 
region 


. |Anterior wall of hypo-/Paralaryngeal|/Teleradium 90,000/Symptom-free Vanished Recurrence 13|Teleradium 70,000}One year and 7 
pharynx, both aryepi-|gland of right side |mg.-hr. months later mg.-hr.,tcachexia |months; dead 
glottic folds, epiglottis 


.|Anterior wall of hypo-|Small1_ bilateral/Teleradium 90,000|Symptom-free Vanished Two years; symp- 
pharynx, cauliflower tu-}g 1 ands (metas-)/mg.-hr. tom-free 
mor tases?) 
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. |Anterior wall of hypo- Teleradium 48,000/Died during treat- Three weeks; dead 
pharynx mg.-hr. ment 
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thirteen months after treatment. These 
metastases were treated anew with par- 
tial success, so that the patient was 
alive—though in a bad condition—for at 
least half a year afterward, while the other 
two died from their disease in a short time. 
At that time I did not take the risk of re- 
peating the irradiation for fear of laryn- 
geal necrosis. Nevertheless, these three 
cases do represent a palliative result not 
to be underestimated. Their tumors were 
localized to the arytenoid region, the 
piriform sinus, and the epiglottis, re- 
spectively. 

Of the remaining cases, No. 4 had a 
large, diffusely infiltrating tumor with 
stenosis of the larynx, so a tracheotomy— 
and, later on, also a gastrostomy—had 
to be performed. The patient never be- 
came free from his local tumor and died 
four-months after treatment from distant 
metastases. No. 5 was treated for a fairly 
large tumor of uncertain origin, located in 
the left arytenoid region. This tumor 
melted away promptly, but on account of 
respiratory troubles it proved necessary to 
perform a tracheotomy. The result was 
unsatisfactory, and this patient died from 
dyspnea before the reaction was at an end. 
Case No. 7 had a large cancer of the an- 
terior wall of the hypopharynx, but did not 
become free from symptoms. Five months 
later a newgrowth reappeared which led 
to her death in a very short time. The last 
patient, Case 10, also had a large tumor of 
the anterior hypopharynx and died during 
treatment from perforation of the tracheal 
wall, followed by pneumonia. 

Consequently, from this material of 
eight intrinsic laryngeal cancers and ten 
cancers of the hypopharynx, there remain 
five symptom-free of the first and three of 
the second group. With such small num- 
bers, it is useless to make up a percentage 
computation. Somewhat more interest 
might be taken in a report of the clinical 
stages of my material at the time of treat- 
ment, presented in Table III, in which I 
have tried to express the stage of oper- 
ability in every case by the operation re- 
quired, in instances of surgical treatment. 
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TABLE III.—CANCER OF LARYNX 


Laryngofissure, extirpation Cases 5, 6,8, 9 
Hemilaryngectomy Cases 1, 9 
Total laryngectomy Cases 3, 4 


CANCER OF HYPOPHARYNX 


Laryngectomy, with resection of All cases ex. 
pharynx cept 4and8 
Inoperable Cases 4 and 8 


Here, I wish to remark that the state. 
ments regarding operability, at least as 
far as the hypopharynx tumors are con- 
cerned, must be given with the utmost 
reservation. In the majority of such cases, 
it may be very difficult to estimate the so- 
called operability, as indicated by surgical 
statistics in this field. Generally, these 
tumors are considerably more advanced 
than might be supposed before operation, 
and relapses appear more or less swiftly. 
This may be gathered, for example, from 
the monograph of Zuppinger (Maligne 
Pharynx- und Larynxtumoren, Leipzig, 
1931, p. 141). Among 120 cases of hypo- 
pharyngeal carcinoma observed, only 17 
(14.2 per cent) showed an operable stage, 
only five were radically operated upon and 
all these died afterwards, three in conse- 
quence of the operation and two from re- 
currence of the cancer. 

The deaths in my material were in most 
cases (three laryngeal and five hypo- 
pharyngeal cancers) .caused by local re- 
currences or partly persisting tumors. 
Two patients have succumbed during or 
shortly after treatment from dyspnea or 
aspiration pneumonia. Further, in one 
case (No. 6) the reappearing tumor has 
been operated upon by electro-endothermy, 
but with a fatal result. Finally, in one 
case of hypopharyngeal cancer (No. 4), 
late bone metastases have been the cause 
of death. 

Laryngeal injuries accompanied by local 
recurrences (and consequently not to be 
regarded as caused only by radiation) have 
been recorded in two cases, both intrinsic 
cancers of the larynx (Cases 3 and 4). 
In the first one, there had probably been 
already an invasion of cartilage by the 
tumor before treatment; in the latter, 
the conditions were radically affected by 
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a previous operation. Furthermore, as 
we have seen above, the local reactions of 
the mucous membranes have as a rule 
shown a relatively mild character, and such 
injuries as might be charged against the 
radium therapy per se have not been ob- 
served in these teleradium cases. On the 
other hand, I have seen an undoubted case 
of laryngeal necrosis, with fatal ter- 
mination, in a patient who was treated in 
1933 by the fractional roentgen method for 
a carcinoma of the hypopharynx with 
large glands in the neck. 

The experiences from teleradium treat- 
ment in this material may be considered, 
according to my opinion, as on the whole 
encouraging. The cases have not been 
selected other than as patients brought to 
roentgen treatment, who showed large or 
extended metastases and on whom, on 
technical grounds, teleradium could not 
conveniently be used. With intrinsic 
laryngeal cancer, the results seem to com- 
pare favorably with those of surgery, as 
far as the primary tumor is concerned, 
but from the point of view of function the 
result is far better, at least in cases for 
which surgical treatment would have im- 
plied a laryngofissure. Moreover, tele- 
radium has the great advantage also of 
involving a powerful treatment of the 
metastases, present or to be apprehended, 
thereby proving its superiority to other 
methods of radium therapy, for instance, 
the fenestration technic of Seifert. On 
the other hand, we must admit that the 
local and general difficulties following as 
consequences of teleradium treatment must 
not be underestimated. At best, they im- 
ply a fairly trying encumbrance of the 
patient during several weeks. On the 


contrary, with cancers of the hypopharynx 
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in which surgical interference, even in the 
most skillful hands, only exceptionally 
may result in real cure (generally at the 
cost of severe mutilations, converting the 
patient’s life into a martyrdom), radiation 
therapy without question is the method 
to be preferred. From my experience, I 
believe also that teleradium, if technically 
applicable, is to be employed more ad- 
vantageously than fractional roentgen 
treatment because of its causing more 
favorable biological effects and entailing 
considerably less risk as regard to both 
skin and mucous membrane changes. 
Further, the general radium symptoms 
likewise seem to be less trying than those 
of the Coutard method. Especially I wish 
to lay stress upon my never having ob- 
served any heart conditions, either in this 
material or in teleradium therapy as a 
whole, such as are described after heavy 
doses in protracted roentgen treatment. 

The results reported above are, however, 
only primary. The future will show in 
what degree they represent permanent 
cures. Especially, the results in hypo- 
pharyngeal carcinoma are far from satis- 
fying. Perhaps in course of time some one 
will succeed in finding new methods in 
teleradium therapy, which may improve its 
results. Larger quantities of radium and, 
in consequence, greater focal distances 
will undoubtedly render possible a more 
homogeneous depth irradiation. On the 
other hand, it seems necessary to try a 
cautiously increased dosage technic in 
order to obtain a really permanent cure 
through the first treatment. According to 
recent experiences, it would seem that such 
a practice may not involve quite the risk 
that one might suppose, but its results can- 
not yet be estimated. 














FIBRIN BODIES IN ARTIFICIAL PNEUMOTHORAX’ 


By HENRY K. TAYLOR, M.D., F.A.C.P., and 
I. D. BOBROWITZ, M.D., New York City 


From the Roentgen-ray Department, Sea View Hospital, New York City 


IBRIN bodies in the pleural cavity are 
F relatively rare. Most textbooks on 
pathology and roentgenology make no 
mention of them. During the past two 
years we have observed fibrin bodies in 94 
patients who were receiving collapse therapy 
by artificial pneumothorax for a malig- 
nant type of pulmonary tuberculosis (13 
and 20). 

Fleischner (5) first described the appear- 
ance of a fibrin body in a pneumothorax 
cavity in 1922; he believed that it was 
formed by the coalescence of fibrin particles 
which had separated out of a pleural effu- 
sion. Dull (3), in 1925, advanced the 
thought that injury to an intercostal vessel 
during a pneumothorax refill resulted in a 
hemorrhage, and that blood fibrin sepa- 
rated out from the blood clot to form a 
“blood fibrin ball.’”” The formation of a 
fibrin body by the deposition of fibrin par- 
ticles about a nucleus was suggested by 
Stoffel (19), in 1926, the nucleus being a 
ruptured adhesion. 

Brandt (2) produced fibrin bodies in 
pleural cavities of dogs by injecting tar and 
scharlach R. He reported his experiments 
in 1927, and concluded that a nucleus was 
necessary for the formation of a fibrin body. 

Heacock and Van Ness (7), in 1932, re- 
ported the appearance of a fibrin body in a 
case which developed a spontaneous pneu- 
mothorax. This occurred in a three-and- 
one-half-year-old child, ill with a strepto- 
coccic septicemia. There was no pulmo- 
nary tuberculosis. The fibrin body ap- 
peared subsequent to the development of a 
pleural effusion. At no time was a thora- 
centesis performed. The child recovered, 
the lung re-expanded, and the fibrin body 
disappeared. 


1A presentation of this subject based on 30 cases 
was presented before the Sea View Hospital Clinical 
Society on April 19, 1934. Since then, 64 cases have 
been added to our series. 


Wischnowitzer (21) reported a fibrin 
body, found on postmortem examination, 
to be composed entirely of fibrin. 

In our series of 94 patients, a pleural 
effusion was present in 91; in the remain- 
ing three instances, it was not observed. 
Of the 91 cases with a pleural effusion, the 
fibrin bodies appeared subsequent to the 
development of the effusion in 74; the 
effusion and the fibrin bodies were observed 
simultaneously in 15. In the remaining 
two, the fibrin bodies preceded the pleural 
effusion by several months. In one of these 
cases there was an adhesion band extending 
from the lower portion of the mediastinal 
surface of the left lung to the pericardium. 
With increasing pressures (during pneumo- 
thorax refills), this band became taut and 
finally ruptured. Subsequently, a fibrin 
body developed along the left side of the 
cardiac shadow, at the site of the adhesion 
band. 

Fibrin bodies usually appear in the lower 
portion of the pleural space. Seventy were 
attached to the lower lung margin; eight 
appeared in the lower portion of the pleural 
space, not in contact with the lung or 
diaphragm; five were in contact with the 
diaphragm; three were attached to the 
diaphragm and pericardium, and two were 
attached to the lung and chest wall. One 
case presented a fibrin body with multiple 
attachments to the chest wall, lung, and 
diaphragm; another to the pericardium, 
chest wall, and diaphragm; a third to the 
pericardium and chest wall, and a fourth 
with attachments to lung and diaphragm. 
Two bodies were found attached to the 
chest wall in the upper half of the pleural 
space. 

Ninety cases presented single bodies: of 
these, seven showed free mobility and 65 
partial mobility; in 12, the fibrin bodies 
were firmly adherent and displayed no 
mobility; in six, mobility was not deter- 


274 





TAYLOR AND BOBROWITZ: FIBRIN BODIES 275 


mined. Four patients presented multiple smaller ones present, some were free and 
fbrin bodies. In three, these bodies others were attached to the chest wall. 
showed partial mobility; in the fourth, the These fibrin bodies cast dense shadows 














Fig. 1-A. B.H., white female, aged 26. There is present a large single circular fibrin body in the left 
base; it is freely movable. Fig. 1-B. J. O’G., white male, aged 46. A large single circular fibrin body is 
attached to the chest wall; it is immobile. 

Fig. 2-A. M. K., white female, aged 23. There is present a large oval fibrin body attached to the lower 
lateral margin of the right lower lobe. Fig. 2-B. J. B., white male, aged 26. Large circular fibrin body 
is attached to the lower lateral margin of the left lower lobe. 


largest fibrin body was attached to the lung and assume various shapes: circular, 
and showed partial mobility. Of the oval, triangular, conical, cylindrical, elon- 
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gated, irregular, etc. The elongated bodies The fibrin bodies vary in size; in our series 
may be angulated. The majority of them the longest diameter did not exceed 8 cent. 
have smooth outlines, irrespective of their meters. 














Fig. 3-A. P.H., white male,aged 18. A large oval fibrin body is attached to the lower margin of the 
left lung. Fig. 3-B. G. S., white male, aged 36. An elongated fibrin body is attached to the lower 
lateral portion of the left lower lobe. 

Fig. 4-A. I.M., white female, aged 22. A large single triangular fibrin body is present in the right 
base; freely movable. Fig. 4-B. O.S.M., white girl, aged 19. A large single irregular fibrin body is 
attached to lung margin, the lower third hanging free in the pleural space. 


shape. Thirteen fibrin bodies showed mul- Fibrin bodies, while relatively rare, are 
tiple prolongations from the main mass. not so rare as we are led to believe, many 
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robably being overlooked. The large cir- bodies which usually escape detection are 
cular or oval fibrin bodies are readily recog- irregular in shape, attached to the dia- 
nized, particularly if they are free or at- phragm or pericardium or the lower margin 
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Fig. 5-A. J. B., white female, aged 25. Bilateral pneumothorax. An irregular elongated fibrin body is 
attached to the lung and chest wall; it isimmobile. Fig. 5-B. J. B., white male, aged 23. An irregular 
elongated fibrin body is attached to the lung. The distal end is free in the pleural space. 

Fig. 6-A. M. B., white female, aged 20. A large single irregular fibrin body is attached to the lower 
lung margin and chest wall, showing multiple prolongations from the main mass; it isimmobile. Fig. 6-B. 

M., negro male, aged 30. Multiple circular and oval fibrin bodies of varying sizes are found, some 
freely movable, some attached to lung, and others to the chest wall. 


tached to the lung or chest wall, and are not of a partially collapsed lung, or are partly 
obscured by a pleural effusion. The fibrin obscured by the cardiac or diaphragmatic 
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shadows, or by a small effusion. It is our 
opinion that an active pneumothorax serv- 
ice should reveal annually many fibrin 
bodies. 

The fate of the fibrin bodies is not well 
known. Their complete disappearance has 
been reported by Heacock and Van Ness. 
Klinkowstein and Belajewa (8) reported 
the disappearance of multiple bodies pres- 
ent in one of their two cases. In 89 of our 
series the fibrin bodies were still present on 
the last examination; two of them were 
lost from observation because paraverte- 
bral thoracoplasties were performed. A 
third disappeared when the lung had al- 
most completely re-expanded. Originally 
it was attached to the lung, diaphragm, and 
chest wall. It retracted gradually, de- 
tached itself from the lung and diaphragm, 
maintaining its attachment to the chest 
wall on a level with the ninth interspace 
posteriorly; with the expansion of the lung 
it disappeared. The fourth fibrin body, 
which was attached to the chest wall on a 
level with the ninth rib posteriorly, gradu- 
ally became smaller and smaller. A phren- 
icectomy was performed, whereupon the 
resulting elevation of the diaphragm com- 
pletely overshadowed the fibrin body. The 
fifth case presented a freely movable fib- 
rin body which became smaller and smaller, 
and which was displaced into the axillary 
portion of the costophrenic sinus. A 
pleural effusion reappeared and obscured 
the fibrin body. 

In one of our patients (H. M.), a closed 
pneumolysis (Jacobus) was performed by 
Dr. M. S. Lloyd, on March 3, 1934. His 
description (thoracoscopic) follows: ‘““Two 
adhesions were severed An irregu- 
lar grayish-white, glistening, single fibrin 
body was observed, attached by a broad 
base to the lower lateral margin of the right 
lower lobe, tapering to the axillary chest 
wall. It was Y-shaped, with a thin free 
prolongation projecting downward, almost 
touching the diaphragm. The fibrin body 
was not firm. Portions of it were easily re- 
moved with a biopsy punch. Its attach- 
ment to the lung was loose, it being almost 
completely detached during manipulation. 
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The attachment to the chest wall was 
firmer. The entire fibrin body was removed 
except for small portions at its attach. 
ments.” 

In another case (G. M.), a closed pneu- 
molysis was performed by Dr. Pol nN. 
Coryllos, on April 3, 1934. His description 
follows: 

“Through the thoracoscope, a great 
number of fibrin bodies were present in the 
pleural cavity. A moderate amount of 
fluid was also present. Six of these bodies 
were attached to the lung, three others were 
fixed to the chest wall, and three were free 
in the pleural space. Their size varied 
from a cherry to a walnut. Their Shape 
was spherical, elongated, bottle-like, dumb- 
bell-shape or like Indian clubs. Their color 
was an opalescent whitish-gray. They were 
soft, breaking easily. They adhered only 
slightly to the pleura and to the lung. 
They could be easily detached, leaving un- 
derneath a raw surface, occasionally bleed- 
ing slightly. The whitish-gray color sharply 
differentiated them from the lung or the 
pleura in contradistinction to pleuropul- 
monary adhesions which cannot be differ- 
entiated from the pulmonary parenchyma 
at their point of attachment. These fibrin 
bodies cannot be confused with the lung or 
the pleura Nine bodies were then 
extracted 

Dr. Louis R. Davidson removed fibrin 
bodies while performing thoracoscopic ex- 
aminations in two cases, of which his de- 
scriptions follow: 

Case 1. (Feb. 1, 1935, J. H.) “... The 
entire visceral and parietal pleure were 
covered with a fibrinous and red granulat- 
ing exudate. The portion of lung contain- 
ing a large cavity was adherent to the pos- 
terior chest wall, and what appeared to bea 
band in the x-ray film was an extension of 
lung tissue attached to the postero-lateral 
chest wall. A small grayish fibrin body was 
located, attached to the parietal pleura. It 
was detached and removed without diffi 
culty.” 

Case 2. 


(Feb. 15, 1935, A. M.) i. os 
Both the visceral pleura and the parietal 
pleura were chronically inflamed, studded 
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in areas by tubercles. A grayish plastic 
exudate, which was generalized, was noted 
to be covered in places with substantial 
fbrinous plaques and ‘stalactites.’ Seven 
cord-like adhesions were noted, were 
‘knotted’ by deposition of the exudate and 
fibrinous deposit A small fibrin body 
was located and removed 

Dr. Samuel A. Thompson described the 
appearance of a fibrin body while perform- 
ing a thoracoscopic examination, on May 6, 
1935. His description follows: 

“Patient, B. M., aged 21, showed a small 
fibrin body in the left pleural space at- 
tached to the lateral surface of the lower 
lobe and to the parietal pleura of the thor- 
acie wall. This fibrin body, oblong in 
shape, about 2 X 0.5 cm., was a pale 
yellowish-gray in color, very soft, and easily 
displaced from the lung and chest wall with 
the thoracoscope. No attempt was made 
to remove it.’’ 

The literature records no instances in 
which fibrin bodies were removed from the 
living for study. 

The pathologic reports by Dr. Oscar 
Auerbach (pathologist, Sea View Hospital) 
follow: 

“Case 1. H. M., Nos. 1153 and 1154. 
Examination of the fibrin bodies submitted 
reveals, with hematoxylin-eosin stain, a 
dense homogeneous pink staining mass, 
centrally situated. At the periphery of this 
pink homogeneous mass are a number of in- 
tact cells: lymphocytes polymorpho- 
nuclears, blood platelets, fibroblasts, his- 
tiocytes, and the outline of numerous 
necrotic cells. The central mass shows, on 
high power examination, numerous dense 
strands of fibrin beyond which are dense 
collections of necrotic cells. The fibrin 
bands at the periphery, although present, 
are thinner and widely separated by the in- 
tact and the necrotic cells. Fibrin stain of 
the same tissue reveals that the central 
dense mass is composed of dense bands of 
fibrin. Much of this fibrin is concentri- 
cally arranged, and between the dense lay- 
ets of the fibrin are homogeneous areas of 
necrotic tissue. At the periphery of this 
area, the fibrin is concentrically arranged 
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and is present in thin strands, and between 
the thin strands is necrotic material. In- 
tact nuclei as well as necrotic nuclei are 
also seen at the periphery of this area. 

“Case 2. G. M., No. 1200. Hematoxy- 
lin-eosin stain of the tissue submitted re- 
veals numerous individual masses, the cen- 
tral portions of which reveal, with a low 
powered examination, extensive pink homo- 
geneous areas in which an occasional intact 
nucleus may be seen toward its periphery, 
and at the periphery of these areas a thin 
zone of intact cell. High power ex- 
amination reveals dense layers of fibrin in 
the central portion, with occasional intact 
polymorphonuclears and lymphocytes, also 
numerous densely arranged necrotic cells, 
which appear to be enmeshed by the 
fibrin. The thin layer of cells surrounding 
the entire area is composed chiefly of fibro- 
blasts and histiocytes. Occasional fibro- 
blasts and histiocytes are present some- 
what deeper in the pink homogeneous area. 
Fibrin stain of this tissue reveals dense ar- 
rangement of the fibrin, which extends al- 
most to the periphery of the tissue. Be- 
tween the dense layers of fibrin are areas of 
necrotic cells. At the periphery, the fibrin 
is loosely arranged and the areas of necrosis 
are greater. 

““Ziehl-Neelson stain of the three tissues 
submitted revealed no evidence of acid-fast 
bacilli. 

“Case 3. J. H., No. 1615. The findings 
were essentially the same as in Case 4. 

“Case 4. A. M., No. 1640. Gross ex- 
amination reveals a small white mass. 
Microscopic examination reveals a dense 
pink homogeneous mass. Toward one end 
of the pink mass there is a dense cellular in- 
filtration composed of lymphocytes, fibro- 
blasts and red blood cells, occasional poly- 
morphonuclears, and large irregular cells, 
the cytoplasm of which has a web-like ar- 
rangement. The nucleus is small, oval, 
and vesicular. Throughout the dense 
pink homogeneous mass, very occa- 
sional lymphocytes and _  polymorpho- 
nuclears and red cells are present. Fibrin 
stain of the same tissue reveals a minimal 
amount of fibrin and it is present in the 
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areas in which the cells are absent. In one sections studied that these masses are fibrin 
place the fibrin is concentrically arranged. _ bodies, each presenting a central nucleus of 














Fig. 7-A. S.H., white male, aged 40. An elongated fibrin body is attached to the lung (May 11, 1933). 
Fig. 7-B. Four months later (Sept. 8, 1933) the fibrin body was spontaneously detached from the lung and is 
now freely movable. (Later examinations showed the fibrin body re-attached to the lung; it subsequently 
detached itself a second time.) 

Fig. 8-A. M. C., negro female, aged 23. A large oval fibrin body is attached to the lower margin of the 


lung; it is partially mobile. Fig. 8-B. (Examination in the lateral recumbent position, right side up.) 
The shape of the fibrin body has changed—it is now elongated, and the distal end of the fibrin is free im 
the pleural space. 


“Ziehl-Neelson stain of this tissue re- dense compact fibrin and arranged in con- 
veals no acid-fast bacilli. centric layers. Where the fibrin is most 
““Conclusions.—It is apparent from the dense there is an absence of intact cells. 
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The cells enmeshed between the fibrin at 
the periphery of the fibrin body apparently 
are derived from blood. The presence of 
the fibroblasts and histiocytes at the pe- 
riphery of the fibrin body is explained by an 
attempt at organization of the mass. It 
may also be concluded that the fibrin body 
arises from the blood elements.”’ 

Portions of the fibrin bodies removed 
from Case 2, G. M., were also submitted 
for examination to Dr. Mendel Jacobi 
(Medical Examiner, Richmond County). 
His description follows: 

“Gross Description.—Received four speci- 
mens,... the largest roughly conical in out- 
line, 2.4 cm. in diameter and 0.8 cm. in 
height. Its base and one side are smooth, 
somewhat glistening and membranous in 
appearance, finely honeycombed, and very 
slightly indented by numerous closely set 
parallel shallow furrows. The smooth sur- 
face shells easily in a layer 0.1 cm. in thick- 
ness from the underlying tissue, carrying 
with it few of the rougher fibers from the 
latter. 

“The subsurface tissue is firm, approach- 
ing rubbery in consistency, of a distinctly 
honeycombed appearance, and separates 
naturally into two distinct halves along its 
transverse diameter. The whole specimen 
then gives the picture of three layers. 

“The remaining specimens are of similar 
tissue, two being 1.4 cm. in diameter, one 
elongated, thin, more fibrillar in type and 
curling up concentrically. All show dis- 
tinct layers, these tending to separate from 
one another spontaneously. 

“Microscopic Description —The smooth 
surface (see gross description) consists of 
compressed strands of fibrin infiltrated with 
moderate numbers of large and small mono- 
nuclear and scattered polymorphonuclear 
leukocytes and an occasional eosinophile, 
the majority being well preserved. Some 
of the mononuclear cells are elongated, 
tending toward the fibroblastic type, though 
no definite cellular fibrils are recognizable. 
Others are roughly polygonal, showing 
eccentric nucleus somewhat indented cen- 
trally, the nucleus rather coarsely chro- 
matic, the cytoplasm pale and granular. 
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These cells occur in groups and in surface 
linear arrangement, in places resembling a 
lining layer; there is, however, no under- 
lying elastic tissue (Weigert stain) or col- 
lagen fibers (Van Gieson stain) to suggest a 
supporting pleural structure. The surface 
fibrin stains more deeply with eosin than 
does the deeper, more homogeneous and 
hyalin-like fibrin. Groups of swollen, pale- 
staining cells give the impression that they 
are hulks of erythrocytes. Only occasional 
leukocytes remain intact, these occurring 
in rows lining small clefts in the fibrinous 
mass. All others have undergone rhexis 
(hematoxylin-eosin stain). 

“Van Gieson stain.—Shows a homo- 
geneous yellow stain in which outlines of red 
cells are visible. 

“‘Weigert’s stain.—Masses of fibrin, stain- 
ing a deep blue, arranged as interlacing 
groups of fine fibrils. The heaviest masses 
taking the deepest stain are just beneath 
the smooth surfaces, gradually fading in 
amount and intensity of stain in the deeper 
portions. 

“Elastic tissue stain (Weigert).—Shows no 
elastic tissue. 

“Unna’s differential mast-plasma cell stain. 
—Shows the large swollen surface cells and 
cell groups described above (see general de- 
scription) to have a deep blue nucleus and 
paler blue cytoplasm. These cells are 
plasma cells. No Russell bodies are ap- 
parent. 

“‘Mallory’s aniline blue stain —Shows a 
coarsely reticulated framework of deep red, 
fibrillar material punctuated irregularly by 
more homogeneous patches of deep blue 
stained material, chiefly centrally and by 
yellow patches peripherally. In these yel- 
low patches vague outlines of large, roughly 
round, anuclear cells can be made out with 
very fine reddish-orange strands in places 
between these cells and around the masses; 
in the latter location these strands become 
coarser, shade into a deeper red, and merge 
with the basic deep red reticulated back- 
ground. Near the blue zones the red re- 
ticulated tissue assumes a reddish-purple 
and purple-blue color as one nears the 
frankly blue patches, meanwhile the fibers 
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Figs. 9-A,9-B, and 9-C. Portions of fibrin bodies removed during thoracoscopic examinations. 


Figs. 9-4 


and 9-B (enlarged), specimens removed from Case 2 (Fig. 6-B). 


becoming more or less_ progressively 
broader, losing the meshwork appearance, 
and merging into homogeneous acellular 
masses.” 

(The red stained substance is fibrin; the 
blue hyalinized substance, fibrin; the yel- 
low, red blood corpuscles.) 

‘“Impression.—These sections, together 
with the gross appearance of layering, sug- 
gest a repeated series of hemorrhages, each 
probably of small amount and duration. 
As one clot formed, a fresh local hemor- 


rhagic exudate formed, the antecedent cellu- 
lar content (erythrocytes) having merged 
with the fibrin mass which concomitantly 
had been undergoing a hyalinizing process. 
There is no evidence of any fibrosis or vas- 


cular canalization. The peripheral posi- 
tion of the nucleated cellular elements sug- 
gests that these are reactive to a compara- 
tively recent hemorrhage; the presence of 
plasma cells suggests a low grade of chron- 
icity of the inciting irritant.”’ 

Comment.—It is obvious that a source of 
fibrin is necessary for the formation of 
these bodies. From an analysis of our cases 
it seems to us that the sources of fibrin were 
as follows: (1) blood; (2) pleural effusion; 
(3) a combination of both. 

It is conceivable that a hemorrhage into 
the pleural space may be the forerunner of 
a fibrin body, either without or preceding a 
pleural effusion. After the withdrawal of 
the needle in the pneumothorax refills we 
frequently see blood. It is possible that at 
such times blood also dripped into the 
pleural cavity. Either the intercostal ves- 


sel or a vessel on the inner surface of the 
chest wall was injured. Bleeding, following 
injury to the chest wall vessels or a vessel in 
an adhesion band, may not show external 
evidences. The question may be justly 
raised, why are fibrin bodies not found 
more often in uncomplicated cases of pneu- 
mothorax? They probably do occur, but 
are missed. 

Blood dropped into a pleural effusion in 
vitro, depending upon the quantity, will 
precipitate into a mass, to which adhere 
cells and fibrin from the fluid. It is fair to 
assume that the same holds true in vivo: a 
hemorrhage into a pleural effusion may re- 
sult in the formation of a “blood fibrin 
ball.’”’ This may be the explanation for the 
formation of free fibrin bodies. If hemor- 
rhage be the only factor these fibrin bodies 
should present themselves more often, for 
most cases of pneumothorax, if not all, at 
one time or another show evidences of a 
pleural effusion. These effusions may be 
transient and missed if the interval be- 
tween examinations is too long. 

The partially mobile and immobile bodies 
probably develop at the site of local trauma 
to the lung or chest wall. In 70 of our 
cases, the fibrin bodies were found at- 
tached to the dependent portion of the col- 
lapsed lung—that portion of the lung 
bathed in the pleural effusion practically 
all the time. The pleural effusion may 
have been the source of irritation (trauma) 
to the lung. Local trauma may also be it- 
duced by the needle during the pneumo 
thorax refill. 
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In the case described by Heacock and 
Van Ness, it is possible that a hemorrhage 
attended the spontaneous pneumothorax. 
Inthat event the source of fibrin was either 
from the hemorrhage or the effusion or both. 

The presence of a pleural effusion in 91 
of our 94 cases would tend to confirm 
Fleischner’s idea: fibrin bodies formed by 
fibrin particles separating out from the 
pleural effusion, forming a small nidus, 
which acts as a nucleus for the continued 
deposit of fibrin, with the subsequent for- 
mation of a mass. 

In prolonged pneumothoraces a fibrinous 
deposit is found on the parietal pleura. 
This deposit may become unusually thick. 
It may also supply nuclei for and contribute 
to the development of these fibrin bodies. 

Fibrin bodies are associated with a 
pleural effusion in a high percentage of 
cases (96.8 per cent). 

There are many patients with hydro- 
pneumothoraces and relatively few fibrin 
bodies are found. An effusion may conceal 
afibrin body. It may be necessary to shift 
the patient into various positions to un- 
cover a fibrin body. The presence of an 
effusion alone is probably not the only fac- 
tor in the production of a fibrin body: 
there must be some other factor which 
causes the separation or precipitation of the 
fibrin. It may depend upon the presence 
of hemorrhage as well as on the character 
of the effusion. A fluid of low specific 
gravity, with few or no cellular elements, 
will probably not contribute to or be instru- 
mental in the formation of a fibrin body. 

In one of our cases the fibrin body de- 
veloped, without any evidences of a pleural 
effusion, at the site of a ruptured adhesion, 
the formation suggested by Stoffel. The 
rupturing of the adhesion may have re- 
sulted in localized edema, or a serous trans- 
udate, which may have been the source of 
the fibrin for the formation of the mass. 
There may have been a blood vessel in the 
adhesion; in that event, a hemorrhage fol- 
lowing the rupture of an adhesion band 
would be the source of the fibrin for the for- 
mation of the ‘“‘blood fibrin ball,” as sug- 
gested by Dull. 


FIBRIN BODIES 283 


In our opinion the theories suggested by 
Fleischner, Dull, and Stoffel are poten- 
tially correct. Two of the three theories, 
or possibly all three, are operating simul- 
taneously in the formation of these fibrin 
bodies. 


SUMMARY AND CONCLUSIONS 


Ninety-four cases of pulmonary tubercu- 
losis receiving collapse therapy by artificial 
pneumothorax presented one or more 
fibrin bodies. This series includes 48 males 
and 46 females. Of these, 76 were white 
and 18 colored. These bodies were found 
on the right side in 39 and on the left side 
IN Jo. 

Fibrin bodies are commonly associated 
with a pleural effusion, being present in 91 
of our cases (96.8 per cent). 

Single bodies were found in 90, and mul- 
tiple fibrin bodies in four cases. 

Fibrin bodies vary in size and shape. 
They are usually found in the basal portion 
of the pleural cavity and present varying 
degrees of mobility. 

Thoracoscopic findings are presented in 
five cases. 

Pathologic findings were studied in four 
living cases: detailed findings are reported 
in three. 

These bodies develop from fibrin derived 
from (1) blood, (2) pleural effusion, (3) or 
both. 
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DAPHNIA MAGNA AS A BIOLOGICAL DOSIMETER 
FOR SOFT X-RAYS 


By H. KERSTEN and G. G. SNIDER, Cincinnati, Ohio 


From the University of Cincinnati 


measure the potency of various sub- 
stances for many years. To illustrate, 
one need only mention the use of rats, mice, 
guinea pigs, and rabbits for the purpose of 
standardizing drugs, testing the efficiency 
of sera, hormones, vitamines, etc. In 


[ss animals have been used to 


radiology, likewise, various living animals, 
eggs, and biological reactions of several 
sorts have been employed for estimating 
x-ray dosages. Of these, the chief ones are 


ormige 4. 
instar, with eggs in its brood pouch. 


the erythema reaction (1), the growth of 
seedlings (2 and 3), the hatching of Ascaris 
(4) and Drosophila (5 and 6) eggs, and the 
colony development of bacteria (7). 
Daphnia may be killed by a relatively in- 
tense dose of long wave length or soft x-rays 
So that, if the maximum dose needed to 
just kill the animals be taken as a unit, 


such animals may be used as a dosimeter. 
They are easily cultured in large numbers 
throughout the year and have a special ad- 
vantage in that one may determine by ob- 
serving their hearts under the microscope, 
whether the animals have or have not been 
killed by the radiation. Those whose 
hearts have ceased to beat are dead, so that 
the result of the irradiation may be de- 
termined at once, without subsequent cul- 
turing. This paper describes experiments 


EGGS 
‘HEART 


Photomicrograph of female Daphna magnia (Straus) in the first adult 


in which Daphnia were used to measure the 
dosage of soft x-rays. 

In the experiments, female Daphnia 
magna (Straus), raised at room tempera- 
ture, and having just released their first 
broods, were used. Since the animals are 
transparent, it is possible to see many de- 
tails of their internal structure without in- 
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juring them. The general shape of the 
body and position of the heart and several 
internal organs are shown in Figure 1. 
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Photographs taken with an oscillating 
crystal spectograph showed that the most 
intense part of the radiation transmitted 
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Fig. 2. 


Drawing showing the position of the animals in relation to the focal 


spot of the x-ray tube. 


A slightly modified Banta culture me- 
dium (8) was used in rearing the animals. It 
was prepared by placing in a jar two pounds 
of garden soil and eight: ounces of dried, 
finely divided horse manure and adding ten 
quarts of strained pond water. The mix- 
ture was allowed to stand for three days in 
a water bath at 15-20° C. It was then 
strained and some of the soil rubbed 
through the straining cloth into the me- 
dium. The young were transferred to indi- 
vidual bottles containing 100 c.c. of a 
medium made by diluting one part of the 
medium described above with two parts of 
strained pond water. After four days, 
about 15 c.c. of the undiluted medium was 
added to each bottle to provide additional 
food. When the animals had reached their 
first adult instar, with eggs in the brood 
pouch, they were placed in groups of ten on 
moist blotters in the well of a micro- 
culture slide, and, after irradiation, care- 
fully removed to a glass slide, where the 
heart was examined microscopically. 

The x-rays were supplied by a gas x-ray 
tube (9) having a copper target and win- 
dow made of aluminum foil and cellophane, 
operated at 45 peak K.V. and 10 ma. 


by the window was the Ka (1.54 A.) and 
the K ; (1.38 A.) lines of the copper X-ray 
spectrum. The position of the animals in 
relation to the focal spot of the x-ray tube 
is shown in Figure 2. 

In order to determine whether animals 
raised at different times under the same 
conditions are affected in a consistent man- 
ner by the x-rays, the curve shown in 
Figure 3 was prepared. The animals used 
for this curve were reared so as to be ready 
for irradiation on the five different days 
given by the legend in the figure. The re- 
sults plotted in Figure 3 indicate that ani- 
mals reared at different times are suff- 
ciently consistent to be used as a dosimeter, 
if the dose is defined as the maximum 
needed to just kill the animals. Since gas 
x-ray tubes are much more difficult to op- 
erate at a constant output than filament 
tubes, it is possible that part of the incon- 
sistency evident in Figure 3 is due to the 
variation in intensity of the x-rays and 
that the animals are more uniform than the 
figure indicates. 

In order to make use of this kind of 
biological dosimeter, the variation of it- 
tensity of the x-ray tube with the distance 
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Fig. 3. Killing curve for Daphnia magna (10). The animals were placed at 3 cm. 
from the focal spot. The x-ray tube was operated at 45 peak K.V. and 10 ma. For 
each point on the graph, ten animals were irradiated and the percentage surviving 
computed and plotted. 


Fig. 4. _ Variation of intensity as a function of distance as determined by the killing 
of Daphnia magna. ‘The x-ray tube was operated at 45 peak K.V. and 10 ma. For 
each point on the graph, ten animals were used. 
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from the focal spot was determined for 
several distances by repeating the experi- 
ment just. mentioned. The results are 
plotted in Figure 4, in which each point 
again represents the results obtained by 
irradiating ten animals. The filled circles 
represent cases in which all the ten animals 
were killed and the open circles cases in 
which the ten animals were not all killed. 
The maximum dose necessary to just kill the 
animals, as a function of the distance from 
the focal spot, is then represented by a 
graph connecting the left edge of each row 
of filled circles. 

In conclusion, it may be stated from the 
preceeding experiments that Daphnia 


magna may be satisfactorily used as a do- 
simeter for soft x-rays and that for this pur- 
pose they have a special advantage in that 
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the dose may be determined immediately 
after the irradiation by a microscopic ex- 
amination of the hearts of the irradiated 
animals. 
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HYPERTROPHIC OSTEO-ARTHROPATHY 


By EDWIN L. RYPINS, M.D. Bloomington, Illinois 


From the Department of Roentgenology, State University of Iowa 


is well defined by Carr, as quoted by 

Stewart (11): ‘‘A disease of second- 
ary nature occurring in the course of vari- 
ous chronic conditions, characterized clini- 
cally by enlargement of the extremities, 
with clubbing of the fingers, and thickening 
at the joints, or about them, and anatomi- 
cally, by thickening of the soft part, 
especially of the distal phalanges and pro- 
liferative processes of the periosteum, par- 
ticularly at the lower ends of the bones.”’ 
Hypertrophic osteo-arthropathy is found as 
a secondary manifestation of chronic dis- 
ease of the heart and lungs, particularly of 
the latter. 

The disease was first recognized by 
Marie, in 1890, although Bamberger had 
previously mentioned the condition in 
1899 (8). Marie (11) believed the perios- 
teal changes which occur to be due to ab- 
sorbed toxins as the result of improper 
aeration. Bamberger (11) thought that a 
passive congestion was the basic factor in 
the production of the periostitis. Brooks 
(1) suggested that the changes in the bones 
were due to the effects of circulating toxins, 
chiefly of infectious origin, causing changes 
inthe pituitary gland. He based his theory 
on the somewhat analogous lesions seen in 
acromegalia. There is no pathologic basis 
for this latter theory, since no changes have 
ever been found in the pituitary gland. 
The most recent theory is that there is a 
liberation of nitrogen gas in the bony struc- 
oy with an elevation of the periosteum 
(12). 

The most important causative factors, in 
order of importance, are bronchiectasis, 
pulmonary tuberculosis with cavitation, 
lung abcess, chronic empyema, and con- 
genital heart disease (7,9, and 11). Biliary 
cirrhosis, chronic jaundice, common duct 
obstruction, carcinoma of the head of the 
paticreas, and benign stenosis of the com- 
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Fig. 1. Case 1. Postero-anterior view of the chest, 
showing large metastasis in right lung-field close to the 
cardiac shadow. 


mon duct have occasionally been noted as 
causative factors (1). In addition, chronic 
suppurative processes in the abdomen, 
chronic infections of the kidney, chronic 
liver abcess, and long-standing dysentary 
are mentioned as rare causes (9). 

The condition is secondary, although 
there are five cases in the literature without 
lung changes (8). These cases were re- 
ported upon about 1900, at a time when 
roentgenograms were not commonly util- 
ized; no postmortems were obtainable. 
Five cases are also mentioned in which 
cirrhosis of the liver caused hypertrophic 
osteo-arthropathy (4); two of these cases 
merely had clubbing of the fingers. 

It is interesting to note that in most of 
the cases reported the pulmonary lesion de- 
veloped in comparative youth at a time 
when the tissues, particularly those of 
mesodermal origin, are easily capable of 
hyperplastic evolution. 
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The disease occurs principally in males Pathologically, the condition is a slowly 
between the ages of 20 and 40, although out progressive ossifying periostitis, beginning 
of a total of 144 cases reported in the litera- usually in the distal ends of the diaphyses 


Fig. 2. Case 1. Postero-anterior view of both hands, showing marked pro- 
liferation which was also present in metatarsals, forearms, and tibiz. 


Fig. 3. Case 2. A (left). Postero-anterior view of chest, showing moderate inflammatory changes in 
both lower lung-fields, particularly the right. P 

B (right). Postero-anterior view of the chest after the instillation of lipiodol in the trachea, showing 
saccular bronchiectasis in the right lower lung-field. 


ture up to 1916, seven had occurred in occurring first in the bones of the forearm 
children (6), the youngest of whom was 28 and lower legs, later involving also the 
months (5). The condition has been found other bones of the limbs, and even in some 
to occur in animals (12). cases nearly all the remaining bones of the 
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skeleton. Concomitant with the periosteal 
proliferation there is also a rarefying ostei- 
tis of the shaft, with fatty changes of the 
marrow. There may be also thickening of 
the peri-articular tissues of the joints, fre- 
quently with effusion. Sometimes erosions 
of the joint cartilages occur. The bulbous 
swelling of the fingers and toes was first de- 
scribed by Hippocrates (8 and 11). Brooks 
(1) has well pointed out that clubbing of 
the fingers and toes is really the first stage 
of this condition. Distinct thickening of 
the subcutaneous tissue in the malar re- 
gions is also noted. Bone changes may 
often be found in the patients who present 
clubbing of the fingers, as Locke (8) found 
12 out of 39 patients with definite bone 
changes, yet there were no other symptoms 
except clubbing of the fingers. These 12 
had pulmonary tuberculosis, bronchiec- 
tasis, asthma, cirrhosis of the liver, and 
cardiac changes. Kessel (7) found 27 cases 
out of 100 with marked pulmonary tuber- 
culosis, and believes that the condition is 
more frequent in pulmonary tuberculosis 
than the usual clinical examination would 
warrant one in believing. 


COURSE OF THE DISEASE 


The changes in the periosteum will often 
disappear as the primary lung condition 
improves. Phemister (10) and Butler (2) 
cite cases of lung abcesses in which the 
bone changes disappeared as the pulmo- 
nary lesions healed. The converse is some- 
times true, although not often. If the lung 
condition is due to either primary or sec- 
ondary neoplastic involvement, irradiation 
therapy to the lung-fields may cause re- 
gression of the periosteal bone changes. 
Paterson (9) cites such a case in which the 
mediastinum was involved by what appar- 
ently was some type of lymphoma, since 
the condition grew better in a short time 
under irradiation therapy. We have not 
had an opportunity to treat our case which 
had a malignancy. None of our patients 
improved. 

Case 1. G. H., male, white, aged 37 
years, hospital No. F8868, was admitted on 
Oct. 19, 1931. The patient complained 


HYPERTROPHIC OSTEO-ARTHROPATHY 


Fig. 4. Case 2. Anteroposterior view of right 
ankle and knee, showing periosteal proliferation along 
the lower medial portion of the fibula and the corre- 
sponding portion of the tibia. Remainder of skeletal 
system showed no changes. 


of swelling and pains in the joints, enlarge- 
ment of the nose, and loss of weight. In 
July, 1929, a mass had been removed from 
the left groin. In September, 1929, and 
February, 1930, recurrences had been re- 
moved. The pathologic diagnosis was 
fibrosarcoma. Eight months before en- 
trance to the hospital, he began to have en- 
largement and pain in the ankles. Succes- 
sively, his knees, wrists, and hands have be- 
come involved, and his nose has enlarged. 
He has lost 80 pounds within the last year. 
His family and past histories are unessen- 
tial. Examination revealed his nose to be 
definitely enlarged. His hands, feet, wrists, 
and ankles are very large. His fingers and 
toes are clubbed. The knee joints are en- 
larged and tender. There is pitting edema 
on the dorsum of the feet. The tibie and 
radii are definitely thickened. The heart is 
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Fig. 5. 
of all the bones. 


enlarged. The liver and spleen are not pal- 
pable. 

Laboratory data.—Skull and sella, nega- 
tive by roentgen ray. Hemoglobin, 75 
per cent; red blood cells, 4,500,000; white 
blood cells, 93,000; polymorphonuclear 
lymphocytes, 52 per cent; uric acid, 3.5 
per cent; urea nitrogen, 14 per cent; 
creatinine, 1 per cent; pH, 3.5 per cent; 
Ca, 9.5 per cent. Wassermann and Kahn 
tests were negative. Urine was negative. 
Electrocardiogram was negative. The pa- 
tient did not improve, and died at home in 
June, 1933. 

Comment.—Case | represents the type in 
which metastatic malignancy of the lung 
(Fig. 1) resulted in marked periosteal 
changes of the skeletal system (Fig. 2). In 
spite of the marked periosteal changes 
which involved all the long bones and 
hands and feet, the calcium metabolism 
was normal, as the blood calcium and phos- 
phorus were within normal range. 

Case 2, M. E., male, white, aged 30 
years, hospital No. K7730, was admitted to 


Case 3. Anteroposterior views of feet, left hand, and both tibiae, showing periosteal proliferation 


the University Hospital, Dec. 21, 1934. 
The patient complained of cough, with ex- 
pectoration of foul sputum, shortness of 
breath following exertion, nasal discharge, 
swelling of ankles, knees, and hands, and 


weight loss. In 1927, at the age of 23, he 
began having cough with a small amount of 
sputum. A nasal discharge was also noted. 
Cough and sputum have grown progres- 
sively worse. In 1929, his tonsils were re- 
moved without relief of symptoms. In 
May, 1933, he coughed up one-half cupful 
of blood. In 1932, he first noticed short- 
ness of breath on exertion, with swelling of 
knees, ankles, and hands. He has lost 20 
pounds in the last two years. He himself 
noticed clubbing of his fingers in 1930. 
His family and past histories were unessen- 
tial. Examination revealed bilateral ex- 
ophthalmos. His nose was not enlarged. 
He had considerable anterior nasal dis- 
charge. There were moist rales at both 
bases. There was clubbing of all the fingers 
and toes. Forearms and tibii were not 
prominent. 
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Fig. 6. Case 3. A (left). Postero-anterior roentgenogram of chest on patient’s entrance, showing in- 


creased density of the right apex. 
B (right). 


No ribs were involved. 
Postero-anterior roentgenogram of chest three weeks later. 


The patient now has a dry cough. 


The process in the right apex to the upper lobe has increased. Ribs are not involved. There is no pain in 


the neck or arm; there are no pupillary changes. 


Laboratory Data.—Hemoglobin, 80 per 
cent; red blood cells, 5,020,000; white 


blood cells, 8,800; polymorphonuclear leu- 


kocytes, 68 per cent. Wassermann test 
was negative. Blood chemistry was not 
done. Urine was negative. The patient’s 
condition has remained stationary. 

Comment.—Case 2 represents the com- 
mon etiologic factor in the production of 
hypertrophic osteo-arthropy, namely, an 
infectious process in the lungs (Fig. 3). 
This case also represents the early perios- 
teal changes (Fig. 4). Roentgenograms of 
the knee and ankle were taken because of 
the patient’s pain; the periosteal changes 
were unexpected. 

Case 3. J. H., male, white, aged 54 
years, hospital No. K11595, was admitted 
to the University Hospital on March 16, 
1935, because of shortness of breath and 
weakness of four weeks’ duration. In 1922 
he had gonorrhea, and six weeks later there 
developed a marked swelling, pain, and 
tenderness of both knees, hips, left ankle, 
and foot. He was in the University Hos- 
pital at this time and the only thing of in- 
terest was that his fingers were not clubbed. 


Three months later he was perfectly well; 
one year later he had another attack which 
also disappeared within a few weeks. In 
November, 1934, another episode of swell- 
ing and pain in the knees and ankles 
occurred. The swelling and redness sub- 
sided but the pain has persisted. He has 
been very weak and short of breath for the 
last month. He has had an elevated daily 
temperature since November, 1934, and 
has lost 70 pounds. Upon close question- 
ing he admitted a moderate dry cough for 
several years. Examination revealed the 
chest to be barrel-shaped; the vital capac- 
ity was 3,600 c.c. He had marked club- 
bing of the fingers and some clubbing of 
the toes. The remainder of the examina- 
tion was negative. 

Laboratory Data.~—Hemoglobin, 60 per 
cent; red blood cells, 4,080,000; white 
blood cells, 9,000; polymorphonuclears, 
72 per cent. Wassermann test was nega- 
tive. Three blood cultures were sterile. 
On several occasions the sputum was nega- 
tive for tuberculosis. Urine was negative. 
The patient’s temperature was rather 
septic, and he has been getting progres- 
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sively worse. The pathologic process in the 
right upper lobe and apex (Fig. 6) has 
gradually spread. This was thought to be 
an inflammatory process because of the ab- 
sence of rib involvement, the lack of pain in 
that side of the neck, and the failure of in- 
volvement of the cervical plexus of that 
side. 

Comment:—Case 3, to my mind, also 
represents periosteal changes (Fig. 5), due 
to a chronic inflammatory process of the 
lungs. 


SUMMARY 


(1) Hypertrophic osteo-arthropy is al- 
ways secondary to a chronic condition, 
usually in the lung. 

(2) Clubbing of the fingers is the first 
stage in hypertrophic osteo-arthropy, and, 
if the cause remains, periosteal prolifera- 
tion of the long bones will eventually occur. 
Clubbing of the fingers will disappear if the 
cause is removed as in the case of the sub- 
clavian aneurysm reported by Funk (3), in 
which the clubbing disappeared as the size 


of the aneurysm diminished following liga- 
tion. 
(3) When extensive periosteal prolifera- 
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tion is seen in the roentgenogram of an ex. 
tremity, chest films should be taken in an 
effort to locate the primary cause. 


REFERENCES 


(1) Brooxs, HarLow: Discussion of the Patho- 
gensis of Hypertrophic Pulmonary Osteo-arthropathy 
N. Y. Med. Jour., 1911, 94, 1213-1218. j 

(2) Butter, E. F.: Hypertrophic 
Osteo-arthropathy following Lung Abscess, 
Med. Assn., July 24, 1920, 75, 233-236. 

(3) Funk, Ermer: Clubbing of the Fingers 
Med. Clin. North Am., November, 1921, 893-898 _ 

(4) Deaperick, H. H.: Secondary Hypertrophic 
Osteo-arthropathy and Cirrhosis of the Liver. South 
Med. Jour., December, 1923, 16, 927-929. : 

(5) Herrick, T.,and HyMAN, CLARENCE: Chronic 
Osteo-arthropathy. Jour. Am. Med. Assn., 78, 1043- 
1045. 

(6) HERMAN, CHARLES: A Case of Secondary 
Hypertrophic Osteo-arthropathy in a Girl 11 Years 
Old. Am. Jour. Dis. Child., 1916, 11, 299-304. 

(7) KesseL, Leo: The Relation of Hypertrophic 
Osteo-arthropathy to Pulmonary Tuberculosis. Arch. 
Int. Med., 1917, 19, 239-263. 

(8) Locke, Epwin A.: Secondary Hypertrophic 
Osteo-arthropathy and its Relation to Simple Club 
Fingers. Arch. Int. Med., 1915, 15, 659-713. 

(9) Paterson, R. S.: Pulmonary Osteo-arthro- 
pathy. Brit. Jour. Rad., 1927, 32, 435-439. 

(10) PHemistTER, D.B.: Chronic Lung Abscess with 
Pulmonary Hypertrophic Osteo-arthropathy. Surg. 
Clin. Chicago, 1917, 1, 381-390. 

(11) Stewart, DupLEy M.: Hypertrophic Osteo- 
arthropathy. Med. Clin. North Am., March, 1928, 
pp. 1283-1292. 

(12) Witiiams, LESTER J.: Hypertrophic Pulmo- 
nary Osteo-arthropathy. New Orleans Med. and Surg. 
Jour., 1928-1929, 81, 708-710. 


Pulmonary 
Jour. Am. 








EVIPAL ANESTHESIA FOR RADIUM THERAPY 


By GRAY H. TWOMBLY, M.D., and GEORGE T. PACK, M.D., the Memorial Hospital, 
New York City 


=HE intracavitary and interstitial use of 

radium usually requires some form of 

anesthesia. Local infiltrative and 
conductive (nerve block) anesthesia is fre- 
quently employed for the interstitial ir- 
radiation or surgical excision of intra-oral 
cancers. The surgical approach for radium 
therapy of cancers of the uterus, rectum, 
and urinary bladder is often done through 
the medium of spinal anesthesia. Local 
anesthesia is not suitable for the introduc- 
tion of radium needles or radon seeds into 
bulky tumors of the trunk and extremities, 
or into the breast and axilla involved by 
mammary cancer. The majority of these 
treatments (7.¢., the surgical implantation 
or placement of the radium) are given in 
less than ten minutes. It would seem that 
the technical difficulties, dangers, unpleas- 
ant sequele and relatively long periods of 
recuperation from general and spinal anes- 
thesia, as well as the apprehension and ner- 
vous shock of local anesthesia, might be 
avoided by the employment of an anes- 
thetic with the following properties: rapid 
induction, ease of administration, short 
period of anesthesia with immediate and 
complete recovery, safety, and low toxic- 
ity. These qualifications have been met 
by sodium evipal, the new intravenous an- 
esthetic recently introduced into this coun- 
try. It was our privilege to test its value, 
several months before it was placed on the 
American market. It seems to be ideally 
suited for the short anesthesia necessary in 
interstitial and intracavitary irradiation 
and on this account it is of great importance 
to radiologists. 


PHARMACOLOGIC ACTION 


Evipal is the trade name given to N- 
methyl cyclohexenylmethy] barbituric acid. 
In Europe, it is known as evipan. It is a 
white, tasteless, odorless crystalline com- 


pound with a melting point of 143-145° C. 
The structural formula is: 


CsHy CO—NH 
SO Sco 


CH; CO—NC H; 


The compound itself is only slightly soluble 
but the sodium salt is very soluble though 
unstable in solution, decomposing in a few 
hours. It was developed in the laboratories 
of the I. G. Farbenindustrie Aktiengesell- 
schaft, in Elberfeld, Germany, and was 
first described by Dr. H. Weese in 1932 (1), 
who credits the invention to Dr. Ludwig 
Taub and Dr. Walter Kropp (2), workers 
in the same laboratories. 

Experiments on the pharmacologic ac- 
tion of this drug were first carried out by 
Weese using mice, cats, dogs, and canaries. 
He found these animals to act in nearly the 
same manner. Canaries went to sleep in 8 
minutes when given 3 mg. by mouth, and 
slept 30 minutes. Mice slept from 3 to 4 
minutes after a similar dose, 120 mg. per 
kilo, and waked in 50 to 60 minutes. 
The lethal dose for mice and dogs was 
found to be 3.3 times the effective anes- 
thetic dose, while in cats the therapeutic 
index was four. (Kennedy found a thera- 
peutic index of 4 in mice and rats. In 
guinea pigs, 2.5 times the therapeutic dose 
caused death.) In a later paper Weese re- 
ports on further pharmacological studies in 
cats, whose reactions to narcotics of the 
barbital series he says are similar to those 
of human patients. The animals were in- 
jected with a 10 per cent aqueous solution 
of sodium evipal intravenously. They 
went to sleep quietly in about one minute 
and remained so from 8 to 190 minutes, de- 
pending on the dose. The minimal dose to 
give complete anesthesia when given intra- 
venously in 2 minutes was 25 mg. per kilo. 
A dose of from 100 to 110 mg. per kilo re- 
sulted in death from respiratory paralysis, 


295 





296 


a therapeutic quotient again of about 4. In 
animals poisoned with phosphorus and in 
others in whom the liver had been removed, 
recovery from the effect of the drug was 
much slower than in normal animals, sug- 
gesting that the chemical is detoxified in 
the liver. It is secreted unchanged by the 
kidneys and can be detected in the urine, 
but most of it (97.2-97.7 per cent) is 
changed into urea by the liver. The pro- 
cess is rapid, rabbits decomposing half the 
narcotic dose in 13 minutes. The respira- 
tory quotient and alkali reserve are un- 
changed (Weese), while the blood sugar 
level remains the same (Kennedy and 
Narayana). 

The effect of repeated injections of the 
drug is not cumulative or harmful. Weese 
has injected cats and rabbits daily for 50 
days with 80 mg. subcutaneously without 
any evidence of toxicity or even loss of 
weight. At the end of this prolonged 
period the amount necessary to cause sleep 
was about 25 per cent more than at first 
but the effect of the drug was the same, 
namely, short, undisturbed sleep. 

Kennedy and Narayana have also car- 
ried out extensive pharmacological studies 
on the drug. They find that when a frog’s 
heart is perfused with a solution containing 
it, the organ is depressed and its beating 
may be stopped but it promptly recovers 
with washing, while perfusion of a second 
heart with the washings show the same de- 
pressing effect; that is, the drug is not 
fixed in any way by the heart muscle 
on which it acts. The ventricle seems to 
be slowed before the auricle. 

The investigators find a 37 per cent 
slowing of respiration in mice, rabbits, and 
rats. The body temperature falls on the 
average 3° F. in rats, 1.5° F. in rabbits, 
and 2.5° F. in guinea pigs. A slight fall 
in blood pressure (10-25 mm. Hg) is an 
almost constant finding in animals. 


TECHNIC AND DOSAGE 


Evipal is supplied as the soluble sodium 
salt, which is readily dissolved in water. 
Ampoules containing 1 gm. of the drug are 
dissolved in 10 c.c. of sterile distilled water 
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and this solution is injected intravenously 
with suitable aseptic precautions. The 
tendency seems to be more and more 
marked to give no fixed amount of the soly- 
tion but to inject it rather rapidly at first: 
1 c.c. in from 10 to 15 seconds, noting ac- 
curately the amount necessary to produce 
sleep. A further equal dose or even double 
this amount can be added, depending on 
the depth and duration of the anesthesia re- 
quired. In general, 10 c.c. of the 10 per 
cent solution is regarded as the maximum, 
although many leave the needle in place 
and give a second dose as the effect of the 
first begins to wear off. When adminis- 
tered in this manner, as much as 20 c.c. can 
be used safely. This method of calculating 
dosage seems to be more in favor than that 
recommended by manufacturers, who sug- 
gest 6 c.c. of the 10 per cent solution for 
every 100 pounds of body weight. 

In the cases observed by us, we have 
tended to be conservative in the amounts 
given and for the most part have adminis- 
tered only enough to render the particular 
surgical or manipulative procedure pos- 
sible. In general, we have given only 2-3 
c.c. more of the solution than that quan- 
tity which induced sleep. The entire drug 
has been injected usually in from 1 to 2 
minutes. 

The patients fall asleep quietly for the 
most part. If they are counting, they sud- 
denly begin to slow up and usually stop and 
fall sound asleep before they reach twenty 
or thirty. There are quite often some tonic 
or clonic contractions of the muscles but 
these tend to last only a minute or so. They 
are brought on frequently by painful 
stimuli, such as the introduction of a cysto- 
scope or incision of the skin. It is neces- 
sary to see that the patient has a free air 
way and that his tongue does not fall back. 
There have been several reports (Slot and 
Galley) of difficulties in respiration with the 
onset of anesthesia but we have had none 
so far in our short series. 


CLINICAL RESULTS 


The first report of the clinical use of evi- 
pal was by Scharpff, who had used the drug 
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by mouth in treating insomnia. He 

inted out the advantages of the short- 
ness of the narcosis, particularly when used 
te at night, the patient waking normally 


la 
Ernst reported 250 cases 


in the morning. 


in January, 1933, and speaks of knowing of 
over a thousand more without mortality. 
He counts as undesirable results, two cases 
of headache, three cases of vomiting, one 
case of double vision, and two of restless- 


ness. 
In Weese’s second report on the pharma- 


cology of the drug, in 1933, he says in the 
last paragraph that 10,000 patients have 
been treated under the influence of the 
drug without accident. One patient died 
suddenly for some unexplained reason after 
acurettage for a septic abortion while under 
evipal narcosis. This had been induced 
with 5 c.c. of 1 per cent solution, a light dose. 

In July, 1933, the Committee on Anes- 
thesia of the British Medical Research 
Council reported favorably on the value 
of the drug. They mention that 25,000 
cases at that time had been reported in 
Germany, with but one death attributed to 
evipal. 

Since its discovery, 163 articles have 
been published up to January, 1935, con- 
cerning its use, most of these being in Ger- 
man. One of the best articles in English 
concerning the clinical use of evipal is that 
of Jarman and Abel reporting the results of 
its use in 1,000 cases. They use 2.3 c.c. of a 
10 per cent solution for short operations in 
the out-patient department, allowing the 
patient to go home an hour or so later. In 
doing major surgery, these writers use a 
pre-operative medication of Omnopon gr. 
2/3 and scopolamine gr. 1/150 given one 
hour before the operation and repeat the 
full anesthetic dose of evipal as often as 
necessary, the maximum number of times 
they have done so being four in two hours. 
They list as contra-indications, liver dam- 
age or jaundice, low blood pressure, or pre- 
vious medication with other barbiturates. 
They believe it should not be given to per- 
sons in the upright position, as for dental 
extractions. They have had no deaths 
from the anesthetic and no serious compli- 
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cations. Jarman has since given 1,400 ad- 
ditional anesthetics without a death. . 

Not nearly so favorable is the report of 
Slot and Galley, who record five personal 
cases which reacted unfavorably to the 
drug. The first died of bronchopneumonia 
five days after the anesthetic (given for the 
repairing of a cut throat and supplemented 
with ether), the second had a temporary 
cessation of respiration relieved by the in- 
troduction of an intratracheal tube, the 
third died sixteen hours after the implanta- 
tion of radon in the tongue. The remain- 
ing two patients were cases of temporary 
respiratory paralysis. The authors also 
record briefly six other cases of death under 
evipan anesthesia. These were not seen by 
them and are not fully recorded. It hardly 
seems fair from their account to attribute 
these fatalities to the anesthetic. 

A much more convincing account of a 
severe complication following the use of the 
drug is that, by Landau and Wooley, of a 
normal young man of 23 who received 10 
c.c. of a 10 per cent evipal solution for the 
excision of a wen of the scrotum. Recov- 
ery was accompanied by restlessness and 
headache for two days. On the third day 
he had severe frontal headache, photo- 
phobia, nystagmus, and a pulse rate of 40. 
On the fourth day his pulse was 36 and he 
was drowsy; blood pressure 135/80; all re- 
flexes were exaggerated. A lumbar punc- 
ture was negative save for an initial pres- 
sure of 170 centimeters. In other words, he 
had the signs and symptoms of cerebral 
edema which lasted for eight days. His re- 
covery was uneventful and there were no 
sequel. 

Anschutz, in a complete and convincing 
paper delivered before the Deutsche Gesell- 
schaft fiir Chirurgie in April, 1933, records 
the results in a series of 6,400 cases which 
were carefully controlled. Of these, four 
died. The fatalities occurred in old, de- 
bilitated persons and Anschutz believes 
that all received too large a dose. He men- 
tions four other cases, gathered singly from 
the literature without any figures as to the 
number of successful cases in the same 
series. 
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The drug has been introduced only re- 
cently in this hemisphere. Gavin Miller 
records 22 cases from Canada, with good 
results in 20. In one case, no anesthesia 
was obtained. One child of 13 had convul- 
sions following the injection of the drug. 
Another report from Canada by Heard is 
of 30 cases without complication. In this 


country the most extensive report is of 280 
cases without mortality by Livingston, 
Emy, and Lieber, from Bellevue Hospital. 
Brugess used it for minor genito-urinary 
surgery on 25 patients with good results 
and no complications. 


USE IN RADIUM THERAPY 


The cancer surgeon has numerous op- 
portunities for a short, safe anesthetic such 
as evipal, e.g., simple vulvectomy, penec- 
tomy, orchidectomy, cauterization of the 
cervix. or trachelectomy, cystoscopy for 
diagnosis, biopsy or fulguration of papil- 
lomas of bladder, diagnostic curettage of 
uterus, minor amputations, simple or pal- 
liative mastectomy, colostomy, antrotomy, 
resection of mandible, enucleation of eye, 
cautery excision of tongue, endotherm ex- 
cision of laryngeal papillomas, excision of 
soft-part tumors, curettage of giant-cell 
tumor of bone, and occasional formal biop- 
sies. 

It is in the interstitial and intracavitary 
placement of radium that the advantages 
of evipal are most apparent, because these 
procedures are usually done so quickly that 
inhalation and spinal anesthesias, with 
their attendant dangers, discomforts, and 
duration, are hardly justifiable. There is 
no stage of intoxication with evipal anes- 
thesia; the induction and recovery are 
quiet, swift, and comfortable. Many pa- 
tients are ambulatory shortly after con- 
sciousness is restored. We do not neces- 
sarily recommend the routine substitution 
of sodium evipal for local or other forms of 
anesthesia, but we do assert that its worth 
has been amply demonstrated to us in 
many instances. 

The surface application of radium is a 
painless procedure, but the interstitial 
and intracavitary placement of radium re- 


quire a surgical approach; therefore, some 
form of anesthesia is usually indicated. 
For example, the insertion of gold radon 
seeds or needles containing radium or radon 
into cancers of the tongue, lip, floor of the 
mouth, rectum, prostate, breast, and 
axilla, as well as certain tumors of soft 
parts such as hemangiomas, neurosarcomas, 
liposarcomas may be done with facility 
and a minimum of discomfort by the use of 
sodium evipal anesthesia. It isan ideal an- 
esthetic for dilatation of the cervixuteri,and 
the placement of radium applicators in the 
cervical canal and body of the uterus. The 
anesthesia is of sufficient duration to per- 
mit of such operations as suprapubic cystot- 
omy and insertion of gold radon seeds into 
cancers of the urinary bladder, antrotomy 
and the placement of gold radon seeds or 
radium-bearing capsules in the antral 
cavity for treatment of carcinomas of this 
location, passage of a radium tandem into 
the esophagus, or radium-bearing intuba- 
tion tubes into the larynx. Our experi- 
ences with this anesthesia have led us to 
conclude that it is a most valuable aid to 
radiologists. 
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AN ANALYSIS OF THE CHOLECYSTOGRAPHIC FINDINGS IN 300 CASES, WITH 
COMPARISON OF THE OPERATIVE FINDINGS IN CASES OPERATED UPON 


By JESSE B. JOHNSON, M.D., Associate Professor of Radiology, University of Texas, and 
H. C. HARRELL, M.D., Fellow in Radiology, John Sealy Hospital, Galveston, Texas 


==HIS papcr represents the work done 

in the average sized department of 

roentgenology. The patients studied 
are both charity and private ones, and 
were referred to us both from the Out- 
patient Department, and Indoor Medical 
and Surgical Services of the John Sealy 
Hospital. Clinically, these patients range 
from the ones merely complaining of 
vague digestive symptoms, to the ones 
presenting typical and definite symptoms 
of gall-bladder disease. 


TECHNIC 


Both the oral and intravenous methods 
of administration are used. We employ 
iodeikon for oral administration and follow 
the usual technic. Care is taken as to 


the making of the films, and each one is 
viewed as soon as possible, any mistake 


being corrected at once. Iso-iodeikon is 
used for intravenous administration, and 
the usual dose is given by the gravity 
method. We have never observed a 
severe reaction following the intravenous 
administration of this dye, but two of the 
patients in this series had mi!d chills. 
The dye is administered by the radi- 
ologist, and the tatient is kept in the de- 
partment throughout the time consumed 
by the examination. This, we feel, is an 
important point because then we are ab- 
solutely sure that the examination is not 
interfered with by the patient taking food. 
Blood samples are taken at intervals of 
thirty minutes and one hour for liver 
function determination. We prefer to 
give the dye orally first to all patients and 
repeat it later intravenously if no shadow 
is obtained. 


CHOLECYSTOGRAPHIC FINDINGS 


The oral method of study was used 
alone in 189, or 63 per cent, of our cases. 


Of these, 153, or 51 per cent, were found 
to be normal. There were two of these 
cases diagnosed as poor function, and as 
no intravenous study was done the diag- 
nosis remained doubtful. 

Cholelithiasis was demonstrated in 15 
cases, or 5 per cent of the series, by the 
oral method alone. A diagnosis of ‘‘patho- 
logic gall bladder’’ was made in an addi- 
tional 19 cases in which the viscus failed 
to be filled with the dye. 

In four cases, a negative diagnosis made 
by the oral route was questioned clinically, 
but was substantiated by intravenous 
study. On the other hand, in 9 cases 
(3 per cent) no shadow was observed after 
oral administration of the dye, only to be 
followed by normal findings after giving 
the dye intravenously. This, of course, can 
be ascribed to various reasons, some of 
which are inherent in the method and 
cannot be avoided. In two cases following 
oral dye in which the diagnosis was doubt- 
ful, a diagnosis of gall-bladder disease could 
be made by the intravenous method. 

In one case in which the gall bladder 
failed to fill after oral dye, there was only 
slight filling after the dye was given by 
vein. In 26 cases (8.6 per cent of the 
cases studied), the diagnosis of gall-bladder 
disease was arrived at after the giving of 
dye by mouth was confirmed by intrave- 
nous study. In another case in which 
a normal shadow with good function was 
found by the oral method, an intravenous 
study gave doubtful findings. 

In 60 cases (20 per cent), the referring 
physician requested that the examination 
be done by the intravenous method. There 
were several reasons for this, the main one 
being a desire for quantitative measure 
of liver function as well as a study of the 
gall bladder itself. Of these cases, 35 were 
found to be normal, and 28 diseased. 
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OPERATIVE FINDINGS 


These cases were not all operated upon 
for gall-bladder disease, but all cases that 
had a laparotomy done after the x-ray 
examination, and in which the gall bladder 
was explored, are included in this series. 
As nearly as could be determined from the 
hospital records, of the 300 cases examined 
only 32 were operated upon. In the 
only case operated upon for possible gall- 
bladder pathology, despite a negative 
roentgen diagnosis, the gall bladder was 
removed and the pathologist classified 
the condition as chronic cholecystitis. 
In six other cases a negative x-ray diag- 
nosis was confirmed. In the two cases 
studied orally in which there was poor 
filling, not confirmed by intravenous 


study—hence diagnosed by us as being 
doubtful—operation revealed a diseased 
gall bladder in each instance. One of these 
had stones in it. Of the oral examinations 
revealing stones, three cases were operated 
upon and cholelithiasis was found in each 


instance. The other pathologic diagnosis 
made by the oral administration in which 
the viscus was filled was that of obstruc- 
tion, due to carcinoma of the head of the 
pancreas. This was confirmed by opera- 
tion. Of the pathologic diagnoses made 
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due to non-filling of the organ (studied only 
by oral method) seven cases came to opera- 
tion. All were diseased, three of them con- 
taining cholesterin stones as well. In the 
only case, doubtful by oral method and 
negative intravenously, that was operated 
upon, a negative operative diagnosis was 
made. Seven of the cases studied in- 
travenously and orally, in which a patho- 
logic roentgen diagnosis was made, were 
operated upon and our findings confirmed. 
There was one case operated upon in 
the intravenous alone and negative series 
which was confirmed. All the cases 
operated upon in the intravenous and 
pathologic group, five in number, were 
found to be pathologic. Stones were found 
in one-third of all the cases operated on. 
In one case, an irregular outline that was 
interpreted as being due to gas in the 
colon was found on operation to be due to 
adhesions. This, of course, is a needless 
mistake, because usually the gas has not 
the same position in different films, can 
ordinarily be moved along by manipu- 
lation, and certainly if an enema is 
given and successive films made it can 
be differentiated. In all the cases oper- 
ated on in which a diagnosis of adhe- 
sions were made these were found at 
operation. 


TABLE I 


Method 
of Study 
Oral 
Oral 
Oral 


No. Cases 
153 
9 


Results 
negative 
doubtful 2 
stones 15 
pathol. 19 6. 
doubtful 3 1 
negative 
doubtful 0 
pathol. 
pathol. 
doubtful 
negative 
doubtful 
pathol. 
negative 
negative 
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pathol. 


doubtful 
negative 
pathol. 


Percentage 
0.66 
5 

3 


No. Cases 
Operated Patho- 
upon logic Neg. Stones 
6 5 0 
‘ : 0 1 
, ¢ 0 3 
0 3 
1 
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COMMENT 


The part of the technic that we wish to 
stress is the fact that after giving the dye 
intravenously we keep the patient in the 
department until after the examination 
has been finished. We feel that when this 
is done the roentgenologist can rely im- 
plicitly on the results obtained. 

In the 300 cases studied in this series, 
205, or 68.3 per cent, were found to be 
normal. (Two-thirds of the patients re- 
ferred for cholecystograms will be normal.) 
Three of these cases have been re-ex- 
amined at intervals of nine months to one 
year, and the findings of the first exami- 
nation confirmed. 

Seventeen of the cases diagnosed as 
being pathologic by cholecystograms were 
thought clinically to have non-surgical 
conditions. Acute catarrhal jaundice, cir- 
rhosis of the liver, and syphilitic hepatitis 
were the most common of these conditions. 
The liver function was markedly lowered 
in all these cases in which it was studied. 

We were able in the early days of our 


work to persuade the surgeon in our 
hospital to remove a few gall bladders 
showing faint shadows; they were grossly 


normal gall bladders. Dr. A. O. Singleton, 
Professor of Surgery in the University of 
Texas, with whom this work was done, 
told us recently that in his judgment the 
function can better be determined by 
cholecystography than it can be judged by 
inspection at the time of operation. He 
says also that he has no patience with, nor 
respect for, the surgeons who are removing 
these gall bladders that are not frankly 
and grossly diseased, and that adhesions 
alone are not an indication for removal. 
We cannot agree with Fleming (1) who 
says: ‘‘A normal cystogram from a pa- 
tient suspected of having gall-bladder 


disease is not to be interpreted as trust- 
worthy evidence against the presence of 
such disease.”” Kirklin (2) also says that 
in from 12 to 15 per cent of the cases 
giving normal responses the gall bladder 
is nevertheless diseased. The pathologist 
can find microscopic evidence of chronic 
disease in any gall bladder that is removed 
from a mature patient, but this does not 
always mean that the patient’s symptoms 
will be relieved by its removal. We 
heartily endorse the statement made by 
Davidson et al. (3) who say, “We feel 
that pathology can be diagnosed more 
definitely by a well done cholecystogram 
than at the operating table; here, func- 
tion, as determined by the x-ray, is often 
more valuable than direct inspection.” 


SUMMARY 


The last 300 cases referred to us for 
cholecystograms were analyzed and find- 
ings presented. 

Of the cases, 205 were found to be 
normal: 32 of the cases were operated 
upon, and our findings were confirmed 
in all but one case. 

We feel that the cholecystographic 
findings, after the dye is given intrave- 
nously and the patient kept under di- 
rect observation until the examination is 
finished, can be absolutely relied upon, 
and is probably the most important single 
point in the technic of handling the pa- 
tient. 
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PANCREATIC CYSTS 


By S. BRUCK, M.D., Philadelphia 
From the Radiologic Service, Northeastern Hospital, Philadelphia 


LTHOUGH well known clinical and 
fy pathologic entities, pancreatic cysts 

are rather uncommon. In a radio- 
logic service of 600 bed capacity, in the 
last two years we have encountered only 
the one case here reported. The com- 
parative infrequency of the condition 
may be judged by the reports in the litera- 
ture. Up to 1912, in 600 autopsies at 
Guy's Hospital, Hale-White (1) reported 
four instances of pancreatic cysts. At the 
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Fig.1. Postero-anterior view. The mass fits into 
the lesser curvature of the stomach, pushing the 
stomach downward and to the left. 


University of Minnesota in four years, 
1926-1930 (2), only three cases were 
encountered. 

The following types of pancreatic cysts 
have been described by Mayo Robson and 
Cammidge (3): 


(1) Retention Cysts, lined with epi- 
thelium and caused by obstruction in the 
pancreatic or smaller ducts or acini. 

(2) Proliferation Cysts, produced by a 
proliferation of glandular epithelium fol- 
lowed by accumulation of fluid. 

(3) Congenital Cysts, often multiple 
and associated with congenital cysts in 
the lungs or other organs. 

(4) Hemorrhagic Cysts, due to hemor- 
rhagic necrosis. 


Fig. 2. Note the pressure of the mass on the 
stomach and position of the duodenum; the descend- 
ing limb ascends, riding the top and right side of the 
mass. 


(5) Hydatid Cysts, 
similar changes in 
organs. 

(6) Dermoid Cysts. 

(7) Pseudocysts, usually produced by 
trauma, and not within the substance of the 


associated with 
liver or other 


303 





RADIOLOGY 


a. 








Fig. 3. Stomach is pushed 


anteriorly. 


Lateral projection. 


pancreas but usually in the lesser omental 
sac. 
These various types of cysts, of course, 


vary as to their etiologic factors. Some 
of them, such as the retention, prolifera- 
tive, and hemorrhagic, are produced by 
acute and chronic pancreatitis, the latter 
being of the interstitial type. An over- 
growth of fibrous tissue will produce 
fibrous contraction, with narrowing or 
stenosis of the ducts, and thus give rise 
to retention cysts. Pressure on the main 
pancreatic duct will produce such a cyst. 
Localized areas of hemorrhagic pancreatitis 
or trauma may produce hemorrhagic cysts. 
At the bottom of many of these pancreatic 
disorders producing cysts may be a chronic 
cholecystitis or cholelithiasis. Congenital 
cysts and dermoid cysts are, of course, 
developmental in origin. Hydatid cysts 
are due to infestation by the echinococcus 
and, therefore, they are usually accom- 
panied by an eosinophilia. Pseudocysts 
are of uncertain etiology but trauma plays 
a prominent réle in their production. 


Fig. 4. The transverse colon is pushed down and 
to the left by the mass. 


Pancreatic cysts may occur at any age, 
but are seen much more frequently after 
middle life. 

As regards the symptoms, these are 
very mild and indefinite until the cyst 
becomes of such size as to produce pressure 
on contiguous organs. These symptoms, 
like the roentgen signs, depend upon the 
part of the pancreas involved; that is, 
whether it is the head, body, or tail. If 
the head is involved, there may be pain 
and jaundice simulating gall-bladder dis- 
ease or carcinoma of the head, and even 
if the cyst is large the mass may be mis- 
taken for a large gall bladder. With this 
there is anorexia, belching, vomiting, and 
all the other signs suggestive clinically of 
gall-bladder pathology. In cases in which 
the body or tail of the organ is involved, 
we get signs of gastric and/or colonic dis- 
tress, depending upon the amount of 
pressure exerted and the organs on which 
it is exerted. When the cyst is large it 
can be palpated, and if pressure is great 
enough it may produce intestinal obstruc- 
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tion. Sugar may or may not be present 
in the urine. Much of the pancreatic 
tissue must be involved before glycosuria 
occurs, but it is surprising how much 
tissue destruction there can be without 
any sugar in the urine. David Smith 
reports a case in which there was no sugar 
in the urine, and at postmortem so much 
of the organ was destroyed that there 
was no sign of pancreatic tissue. 


ROENTGEN DIAGNOSIS 


It is upon the roentgen examination 
that one must depend mainly for the 
diagnosis of cysts of the pancreas. Since 
the pancreas cannot be visualized roent- 
genologically, one must depend for its 
diagnosis on the pressure and alterations 
that it produces on the neighboring con- 
tiguous organs which can be made visible 
by the x-ray. Therefore, before one can 
see the effects of the cyst, it must have 
attained a size that can produce extrinsic 
pressure on neighboring organs. The 
organs upon which pancreatic cysts pro- 


duce pressure and the displacements caused 
by this pressure will depend upon the 
portion of the pancreas involved, whether 
it be the head, body, or tail. 

When the head of the pancreas is in- 
volved it may produce very little evidence 


of its presence, if small. If large, it may 
produce a widening of the duodenal curve, 
a diminution in caliber of the duodenum, 
and extrinsic pressure on the greater 
curvature of the pyloric end of the stomach. 

If the cyst involves the head or/and 
the tail of the pancreas, situated as it is 
behind the stomach and transverse colon, 
it will push these organs anteriorly and 
produce an indentation on the posterior 
gastric wall and the greater curvature of 
the stomach. 

However, in a few cases, and the case 
here reported is one of these, the stomach 
is pushed anteriorly, downward, and to 
the left, and the cyst apparently fits into 
the lesser curvature side of the stomach. 
The duodenum, instead of taking its 
usual course downward from the cap, 
courses upward from the py-oric end and 
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. 
Fig. 5. After operation (note normal position of 
stomach). 
is stretched over the upper and right sides 
of the cyst. The transverse colon is de- 
pressed downward and anteriorly. 

When the cyst is removed or mar- 
supialized, which is at present the recog- 
nized form of treatment, the neighboring 
structures assume a normal position. 


CASE REPORT 


M. M., female, aged 59 years, was first 
sent to the Northeastern Hospital by 
Dr. L. S. Caplan, on June 7, 1933, in the 
service of Dr. T. T. Thomas, to both of 
whom I am indebted for the privilege of 
reporting this case. The admission diag- 
nosis was acute abdomen. 

The chief complaints were pain, a 
squeezing sensation in the epigastrium, and 
blood in the stools. 

The patient gave the following history: 
She was well until Oct. 10, 1928, approxi- 
mately five years before admission, when 
she suddenly was seized with an attack of 
severe pain, like a squeezing sensation. 
She was in bed for four days then felt well 
enough to be up and around. She then 
remained well until October, 1930, when 
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she had a similar attack which lasted two 


weeks. Another attack occurred in De- 
cember, 1932, which lasted about two 
months. During these attacks she re- 


mained in bed but was perfectly well be- 
tween them. On the day of admission she 
was seized with a similar attack at 1 
P.M., and was sent into the hospital seven 
hours later. Blood in the stools was a 
more recent occurrence, and was noticed 
intermittently for the last few years. It 
was particularly marked during constipa- 
tion and quite often the patient noted 
alternating constipation and diarrhea. 

Physical examination at this admission 
was negative except for the abdomen. 
This was distended, and a mass was. pal- 
pated in the upper abdomen extending two 
inches to the left and four inches to the 
right of the midline. It was hard and 
about the size of a golf ball. The mass 
did not move with the skin and was not 
tender. It seemed as if it were part of the 
lower edge of the liver. She remained in 
the hospital for three days and was dis- 
charged as improved. 

On July 23, 1933, she was again admitted 
to the institution with a similar acute 
attack. At this time, the mass was ap- 
parently larger but not tender and again 
seemed to be continuous with the liver. 

Laboratory findings revealed normal 
urine; hemoglobin 45 per cent; red blood 
cells, 2,280,000; white blood cells, 11,000. 

An x-ray study of the urinary tract was 
negative. A gastro-intestinal study re- 
vealed a large extrinsic mass pressing upon 
the stomach, pushing it downward and to 
the left and apparently fitting into the 
lesser curvature of the stomach. The 
cap was larger than normal but regular. 
The second and third portions of the 
duodenum were stretched over the upper 
right side of the mass. The descending 
limb of the duodenum ascended, and the 
ascending limb descended. The stomach 
in the lateral projection was pushed 
anteriorly by the mass. The transverse 
colon and hepatic flexure were pushed 
downward (Figs. 1, 2, 3, and 4). 

Operation revealed the following: On 
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July 28, 1933, a mid-line incision (8 in, 
long) was made downward from the 
zyphoid cartilage, thus opening the ab. 
domen and exposing the liver. There pro- 
truded into the wound a large fluctuating 
mass (as large as a man’s head), pushing 
its way upward between the liver above, 
and the lesser curvature of the stomach 
below. It was smooth, uniform in outline, 
and the wall of it thicker in some portions 
than in others. Some black liquid blood 
came up around it. The transverse meso- 
colon was opened, opening the lesser 
omental sac, and exposing a cyst of the 
body of the pancreas. The opening in the 
transverse mesocolon was closed by suture. 
Because of the thinness of the cyst in 
front, a trocar was inserted and a small 
quantity of black liquid blood escaped. 
With a large 50 c.c. syringe, 150 c.c. liquid 
blood was removed. This enabled the 
opening to be closed by forceps and tied 
with a suture ligature. The cyst was 
reduced one-fourth in size. A clamp was 
applied. The cyst wall was sutured to 
the rectus sheath and peritoneum of the 
abdominal wall outside the punctured 
opening, leaving an area of cyst exposed 
about 2.5 in. in diameter. The skin was 
closed by interrupted catgut sutures. 
Alcohol gauze was applied. An abdominal 
pad was fastened around the forceps with 
adhesive. Adhesive was applied above 
and below the forceps. 

On July 31, 1933, the dressings were 
removed. Kelly forceps were removed, 
with oozing of the contents of the sac. 
Forceps were applied and clamped to the 
projecting wall of the cyst. A cautery 
was applied and the cyst opened. Dark 
bloody (chocolate colored) fluid and many 
clots were expressed from the cyst. An 
exploring hand in the cyst cavity showed 
marked reduction in size. Two gauze 
sponge drains were introduced. Alcohol 
gauze, dry gauze dressing, and adhesive 
support at the edges, with a Montgomery 
binder for gauze, were used. 

Post-operative diagnosis was a hemor- 
rhagic cyst of the pancreas. 

Culture of the fluid removed from the 
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cyst was sterile and contained no malignant duodenum, and transverse colon (Fig. 
cells. ; , , 5). 
The patient remained in the hospital REFERENCES 


™ i ig 
for about three weeks and was discha ged (1) HaLe-WuitE: Guy’s Hospital Reports, 1900, 


ured, and has remained well since. , 17. 
(2) WANGENSTEEN: Lancet, May 15, 1930. 


Roentgen examination three months (3) Rosson, Mayo, and CamMMipGeE: The Pancreas: 
later showed a normally situated stomach, Its Surgery and Pathology. 1907, p. 487. 
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ACTINOMYCOSIS AND ROENTGEN THERAPY 


WITH AN ILLUSTRATIVE CASE 


By HERMAN FRIED, M.D., New York City 


From the Department of Radiology, by Courtesy of the Department of Surgery, Hospital for 
Joint Diseases, New York City 


S early as 1904, Harsha (1) success- 
A fully treated a case of actinomyco- 
sis of the jaw with roentgen rays, 
surgical drainage, and the administration 
of iodides. Since that time, many ob- 
servers have reported favorable results 
when they employed this method of treat- 
ment, and most of them have ascribed their 
success to the use of radiation. Notwith- 
standing the prevailing opinion that involu- 
tion of the lesions of this disease is 
brought about by the action of roentgen 
rays, the fact that iodides were also ad- 
ministered casts a doubt upon the direct 
cause of the recovery of the patient, and 
the question remains unanswered and un- 
certain (2). 
However, it is admitted by all concerned 


that many cases of actinomycosis are on 
record which were cured with roentgen rays 
and surgery exclusively, and that the num- 
ber of such reported cases is increasing 
rapidly. This alone should be sufficient 
proof of its efficacy. 


Furthermore, there is an established 
unanimity of opinion on this point by the 
following observers: Zeisler (3); Steinkam 
(4); Prickul (5); Smith (6); Desjardins 
(7); Archer (8), and others. All of them 
demonstrate the effectiveness of irradia- 
tion, and most of them believe that this 
method of treatment is not only indicated 
in this disease, but that it is also superior 
to any other measures. 

Nevertheless, it is not the purpose of this 
article to prove by clinical evidence or 
otherwise that roentgen therapy should 
remain the sole factor in the treatment of 
this disease. There is no denial that 
surgical incision and drainage, combined 
with the internal administration of large 
doses of iodides, are quite often very ef- 
fective. This is particularly true when 


such treatment is continued for a long 
period of time (9). Even the absorption 
of the suppurative foci, and the discharge 
of the specific infectious agent from the tis- 
sues may be brought on by the effect of 
iodides and surgical drainage. But, asa 
rule, this can occur only in fairly mild 
cases, and when the patient has taken im- 
mense doses of iodides. 


NATURAL HISTORY AND PATHOLOGY OF 
ACTINOMYCOSIS 


This disease being quite rare, it may not 
be out of place to review briefly some of the 
salient features of this affection that may 
have to be considered during the treatment. 

Actinomycosis is a disease of man or 
cattle, which is manifested by a suppura- 
tive and inflammatory process, with ab- 
scess formation. It is characterized by the 
production of a large amount of granula- 
tion as well as the formation of connective 
tissue. The specific micro-organism, Ac- 
tinomycosis bovis, is usually found within 
the lesion. It is a vegetable parasite, 
which was discovered by Bollinger (10), in 
1877, in the ox. In both man and animal, 
the naked eye appearance of the parasite 
within the tissue can be easily detected as 
a white or greenish granule, the size of a 
pin-head. When pus has not been formed, 
it lies embedded in the granulation tissue. 
Under the microscope, it appears to be 
composed of threads which radiate froma 
center and presents bulbous or club-like 
terminations that are typical of Actinomy- 
cosis bovis (11). 

Essentially, the pathology is a chronic 
process which results, as noted above, i 
abscess formation and tissue destruction, 
plus connective tissue growth and the 
formation of granulation. Quite often, 
the newly formed tissue simulates a ne0- 
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Jasm. Due to their chronic suppurative 
process, the lesions are frequently classed 
among the infective granulomas. This is 
an important feature to the radiologist, for 
to some extent it explains the radio- 
sensitivity of the lesion and ipso facto ren- 
ders it suitable for irradiation. A further 
discussion of this point will be found sub- 
sequently. Extension of the actinomycotic 
process takes place by continuity. Metas- 
tases rarely occur through the blood 
stream, and the disease is hardly ever trans- 
ported by the lymphatics. The most fre- 
quent site for actinomycosis is the cervico- 
facial region (12 and 13). 


BIOLOGIC EXPLANATION OF THE EFFECT OF 
ROENTGEN RAYS ON ACTINOMYCOSIS 


The exact action of roentgen rays on the 
lesions of actinomycosis is not known. 
Some are of the opinion that, inasmuch as 
patients suffering from this disease as a 
rule take a large amount of iodides daily, 
it stands to reason that the diseased areas 
accumulate iodine in the tissues. In this 
way the effect of the rays becomes greatly 
enhanced because the presence of the iodine 
gives rise to secondary radiation (14). 
Others believe that the action of the rays 
produces a liberation of nascent iodine, 
which has a highly deleterious effect on the 
organism in the tissue. Both of these 
theories are questioned by many radiolo- 
gists (15). 

On the other hand, it has been demon- 
strated by experiment on cultures of ac- 
tinomycosis in vitro exposed for a sufficient 
length of time to amount to ten erythema 
doses, that roentgen rays had no lethal 
effect on the micro-organism except re- 
tardation of growth for several days (16). 
This is very much in line with the litera- 
ture dealing with experiments on other 
micro-organisms, including bacteria and 
protozoa as well as vegetable fungi. Theo- 
tetically, it is generally accepted that the 
efficacy of radiation in actinomycosis is 
brought about by the indirect action of the 
tays, which most likely injures or so modi- 
fies the tissues as to render them poor 
media for the organism to grow. In all 
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probability, the indirect effect of radiation 
may play an important réle in many affec- 
tions (17). 

It is also claimed that the most impor- 
tant factor that produces a favorable ac- 
tion of the rays in actinomycosis is the high 
degree of radiosensitivity of the lesion. 
This disease belongs to one of the groups of 
non-bacterial infective granulomas which 
is exceedingly susceptible to radiation. 
MacKee calls our attention to the prin- 
ciple that radiosensibility bears some rela- 
tion to duration and activity. He said: 
“The rapidly developing granulomas, ac- 
tinomycosis, blastomycosis, granuloma an- 
nulare, and miliary lupus involute more 
rapidly under irradiation than those of 
slow evolution.” 

There are some who suggest that the re- 
covery of irradiated cases in actinomycosis 
is due to an increase in the complement 
fixation powers of the blood serum which 
is brought about by the rays. However, 
there are serious objections to this theory. 
It is generally known that, when we irra- 
diate patients suffering from furunculosis, 
there is a gradual decrease in the number of 
fresh lesions cropping up from time to 
time. This most likely indicates an in- 
crease in the complement fixation effect. 
But no one has ever noted or recorded simi- 
lar phenomena during the treatment of 
actinomycosis. On the contrary, Dykes 
(18) has observed that actinomycosis takes 
a special position among the inflammatory 
disturbances in that it requires much 
larger quantities of roentgen energy 
than other inflammatory conditions. He 
reached this conclusion from the large 
doses that had to be administered in order 
to obtain the desired effect. In the same 
manner it was observed by the writer of 
this paper that, during the course of treat- 
ment of the illustrative case herewith re- 
ported, there was no general diminution in 
the number of new lesions appearing, nor 
were they less severe before more than one- 
half of the number of treatments were 
given. Not until eight treatments were 
administered (each delivering one-third 
of an erythema dose on each lesion properly 
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spaced as to time and area), was there any the same side presented dusky-red circum. 
scribed swellings. They were painless of 
slightly painful, and consisted of granuja. 


mitigation in the severity of the signs and 
symptoms of the disease. 


Fig. 1. 


REPORT OF THE CASE 


The patient, a male, 42 years of age, a 
native of the British West Indies, was 
admitted to the hospital on April 2, 1934, 
with a swelling on the right side of the 
face. After a careful history, and physical 
and laboratory examinations, no definite 
diagnosis was made until May 1, 1934, 
when the swelling was incised for the pur- 
pose of examining the contents thereof. 
The bacteriologic examination resulted in 
finding the ray fungus Actinomycosis bovis: 
this clinched the diagnosis. 

The patient was transferred to the de- 
partment of surgery under the care and 
service of Dr. M. Bodenheimer, who in- 
cised and drained all lesions as they ap- 
peared from time to time. He also pre- 
scribed potassium iodide, and ordered 
roentgen therapy. 

The disease involved the head and neck. 
The buccal cavity was most likely the 
portal of entry for the infective agent. 
The infection came on after an extraction 
of a right molar. The submaxillary re- 
gion was the primary seat of the disease. 
The region of the masseter muscle on the 
right side as well as the parotid gland on 


Photograph taken at the beginning of radiation therapy. 


tion and connective tissue. The lesions 
may be further described as multiple ab- 
scesses which were encapsulated. They 
were slowly advancing, indolent and in- 
durated swellings. Their tendency to break 
down in multiple areas resulted in forming 
communicating channels, discharging si- 
nuses and fistulas. At the acme of the 
disease, the inflammatory infiltrations were 
so excessive that they appeared like 
brawny indurations or sarcoma-like infil- 
trations. 

Extension of the lesions took place as 
high up as the upper lid and outer canthus 
of the right eye, while extension downward 
continued along the right side of the neck 
to within a half-inch of the right clavicle. 

Roentgen therapy was administered to 
all lesions of the head and neck, delivering 
a third of an erythema dose on the seat of 
the disease once or twice weekly, properly 
spaced as to time and area, during 4 
period of 69 days. Other factors were 
140 K.V., 5 ma., filter, 4 Al. 

The patient was discharged on July 16, 
1934, ten weeks after the diagnosis was 
established, but was instructed to continue 
the treatment of the resultant keloids in the 
out-patient department of the hospital. 





FRIED: 


ILLUSTRATIVE CASE DEMONSTRATING THE 
NECESSITY OF A SPECIAL RADIATION 
TECHNIC 


The fact that extension of the disease 
takes place more often by continuity than 
through the blood vessels and lymph 
channels has a marked bearing upon the 
technic of radiation of this condition. 
This was clearly brought out during the 
treatment of the illustrative case herein de- 
scribed. Whenever the patient was irra- 
diated it was found that the pathologic 
structure within the area coinciding with 
the palpable borders of the lesion had ac- 
tually disappeared within ten days. In 
the meantime, however, new lesions had 
developed contiguously, but outside of the 
field that had been treated. This appar- 
ently indicated that the actinomycotic 
granuloma had extended by continuity be- 
yond the palpable border before the treat- 
ment had been administered. It also 


showed that the pathologic structure out- 
side of the palpable area was at that time 


so recent that it naturally was undetectable 
by the ordinary physical methods of ex- 
amination. Not having been discovered 
before the treatment was instituted, the 
newly formed lesions failed to obtain ra- 
diation because they were excluded from 
the beam of rays. . 

In order to overcome this difficulty the 
writer came to the conclusion that in the 
treatment of actinomycosis it is not suffi- 
cient to irradiate a field that will cover only 
the entire diseased area, for very often the 
lesions in this affection had extended be- 
yond the palpable border, even though no 
recognizable evidence could have been de- 
tected by physical examination. 

Therefore, it is incumbent upon the 
radiologist to provide for probable early 
extension of the lesion in all cases of ac- 
tinomycosis. The best practice is to map 
out fields for irradiation that will extend 
from 2 to 5 centimeters beyond the pal- 
pable borders of the lesion. Similarly, 
when dealing with deep-seated lesions, the 
quality of the rays should be sufficiently 
penetrating to reach not only the recog- 
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nizable depth of the actinomycotic granu- 
loma, but they should also have the quality 
of penetrating 2 or 3 centimeters beyond 
that depth in order to provide for the prob- 
able growth or extension of the lesions. 


ILLUSTRATIVE CASE INDICATING THAT HY- 
PERTROPHIC SCARS OR KELOIDS RESULTING 
FROM ACTINOMYCOSIS ARE RADIOSENSITIVE 


Hypertrophic scars and keloids, result- 
ing from lesions and incisions of actinomy- 
cosis, are unsightly and highly disfiguring, 
and are particularly distressing to the pa- 
tient when the disease had involved the 
cervicofacial region. Quite often they 
cause distortion and displacement of the 
soft parts of the nose, mouth, and eyelids. 
Both spontaneous keloids and hypertrophic 
scars have been generally considered to be 
radioresistant structures, but at present it 
is known that hypertrophic scars (such as 
are found in the sequele of actinomycosis) 
are covered only by a thin layer of epi- 
thelium, and require a much smaller num- 
ber of exposures than in the case of spon- 
taneous keloids. We should also keep in 
mind that the more recent the keloids and 
hypertrophic scars are, the more rapidly 
will they involute or entirely disappear 
when irradiated. In this case we con- 
tinued irradiation after the actinomycotic 
process was completely arrested. 

We administered 50 per cent of an 
erythema dose weekly upon all scars and 
keloids, using 150 K.V., 5 ma.,4 Al. The 
results are gratifying (Figs. 1, 2, and 3). 


METHODS AND FACTORS OF RADIOTHERAPY 


The protracted fractionated method of 
roentgen irradiation in actinomycosis has 
lately been tried by R. Stewart-Harrison 
(19), of the University of Ziirich. Thirty 
cases have been treated during a period of 
time between the years 1922 and 1933. 
Twenty-two of these cases had received 
radiation in accordance with the old tech- 
nic, which consisted of the administration 
of the simple fractionated dosage, while 
eight cases received the benefit of the newer 
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protracted fractionated method of Cou-_ the accumulation of the high intensities of 
tard. Complete recovery took place in all radiation. Furthermore, the cosmetic re. 
cases, but patients that had been treated sults of the old method were not equally as 





Fig. 2. Photograph taken nine weeks after first treatment was given. 








Fig. 3. Photograph taken at the conclusion of all treatments, including radia- 
tion, for keloids and hypertrophic scars. 


by the old method often required a second good as when the protracted fractionated 
series of treatments, which in a number of technic had been used. 
cases resulted in skin damage because of The technic was described as follows: 
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One treatment was administered daily on 
successive days, the factors being 170 K.V., 
filter 1.3 mm. Cu, 60 cm. distance, 2.5 to 3.5 
r, were delivered per minute, 240 r per 
dose. Total dose varied from 1,200 to 
1,500 r. 

On the other hand, E. G. Smith (20) 
believes that those cases which received 
large initial doses made the most rapid 
recoveries. He further states that the 
quality of the rays (wave length) in cervico- 
facial patients seemed to have little or no 
bearing on the outcome. This is probably 
due to the fact that the depth of the infec- 
tion in these cases is hardly ever more than 
3 or 4 centimeters. He advises, however, 
the following technic: 800 r (1 E.D.) deep 
therapy, generated at 200 K.V. peak, using 
a filter of 0.5 mm. Cu, plus 4 mm. celluloid 
or its equivalent in some other filter, the 
dose to be administered at intervals of one 
or two weeks. 

Archer and Barker (21) describe their 
technic as follows: the voltage varies from 
132 K.V. to 200 K.V. peak, filtration 
varies from 1 mm. Al to 0.5 mm. Cu plus 1 
Al, depending upon the location of the 
lesion and the quality of the rays necessary 
toreach its depth. A sufficient number of 
portals are used to secure the equivalent of 
one-half of an erythema dose in the depth 
at the site of the lesion, the number -of 
roentgens depending upon the quality of 
radiation. 


SUMMARY 


1. There is a unanimity of opinion that 
surgical drainage together with roentgen 
therapy can bring about a complete cure in 
actinomycosis without the administration 
of iodides. However, when iodides are 
given in large doses and for a long period of 
time, they may also be very effective. 

2. It is generally accepted that the effi- 
cacy of irradiation in this disease is 
brought about by the indirect action of the 
tays, which alters or so modifies the tissues 
as to render them poor media for the 
growth of micro-organisms. Whether the 
changes produced in the tissues are physi- 
cal, chemical, or biologic is not known. 
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3. Another contributing factor which 
aids the favorable action of the rays is the 
high degree of radiosensibility of the lesions 
in this affection. 

4. Because the mode of extension of the 
disease takes place more often by con- 
tinuity than through the blood vessels and 
lymphatics, the author found it necessary 
to use a special radiation technic, which 
has been described. 

5. The results of the treatment of the 
illustrative case are satisfying from the 
standpoint of being a complete cure and 
free from any residual keloids or disfigur- 
ing scars. 

6. Hypertrophic scars resulting from 
actinomycosis are covered by a thin layer 
of epithelium, and therefore require a much 
smaller number of roentgen-ray exposures 
than in the case of ordinary spontaneous 
keloids. 

7. The technic of radiation therapy in 
this disease apparently varies with each 
author. The quality of the rays ranging 
from 95 to 200 K.V., filtration from 4 mm. 
aluminum to 1.3 mm. Cu. Intensities 
range from 200 r to 800 r. Some use the 
larger initial dose method, others rely on 
the simple fractionated dosage, while still 
others administer the protracted frac- 
tionated technic. However, all apparently 
report highly satisfactory results. 
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URETERAL OBSTRUCTION IN CARCINOMATOUS CERVIX’ 


By LEO S. DREXLER, M.D., F.A.C.S., Brooklyn, N. Y. 


From the Brooklyn Cancer Institute, Dr. Ira I. Kaplan, Director 


been intensely interested in the uro- 
logic complications of late carci- 
nomatous cervix. 

In going over 27 consecutive autopsy 
records of carcinomatous cervix in patients 
who died on our service, we found that 
ureteral obstruction with associated renal 
damage occurred in 22 of the cases, and in 
only five patients did distant metastasis 
have the opportunity to develop. 

Carcinoma of the cervix, as you know, 
may extend in one of three ways, namely, 
either posteriorly, with invasion of the rec- 
tal wall, anteriorly to the bladder wall, or 
laterally into the broad ligament. With 


inn in the last four years we have 


posterior extension, the symptoms are rec- 
tal pain, obstipation, tenesmus, and rectal 


bleeding. With extension to the bladder, 
dysuria, frequency of urination, and hema- 
turia are the important signs. Here differ- 
entiation must often be made from an old 
radium burn, since practically all of these 
cases have had intensive radium therapy. 
Cystoscopic examination in late carcinoma 
of the cervix with anterior extension will 
often reveal large masses of bullous edema 
with areas of papillary projections and, 
finally, the formation of a vesico-vaginal 
fistula. However, the greatest number of 
cases iN our series presented themselves 
with signs and symptoms of ureteral ob- 
struction. Usually, the patient complains 
of a constant dull pain located deep in the 
groin, referred to the thigh and leg, and of- 
ten simulating an attack of sciatica. The 
pain may be referred to the sacrum, simu- 
lating sacro-iliac disease, or, what is most 
common, to one or both kidneys, especially 
when complete occlusion of the ureter has 
taken place. 


1Read before the Annual Conference, Division of 
Cancer, Department of Hospitals, City of New York, 
April 10, 1935. 


As infection intervenes secondary to this 
obstruction, and its associated urinary 
stasis, chills and fever commonly occur, 
with anorexia, general malaise, and pros- 
tration. The urine often is turbid. How- 
ever, with complete unilateral occlusion, 
the urine may be persistently clear, al- 
though evidences of a large hydronephrosis 
are present. Gastro-intestinal symptoms 
are usually pronounced and are associated 
with the hydronephritic condition which is 
present. 

This type of patient often develops a 
marked distaste for food; we have had 
patients gain from 10 to 100 pounds after 
the obstruction has been removed and 
their appetites have returned. 

Physical examination with the finger in 
the rectum or the vagina reveals some de- 
gree of induration of the parametria. How- 
ever, cystoscopy and ureteral catheteriza- 
tion establish the diagnosis very positively. 

We have found these obstructions to be 
unilateral in about 75 per cent of the cases. 
Ureteral catheterization meets with ob- 
struction in the terminal portion of the 
ureter, and in most cases nothing will go by 
the point of obstruction, and sodium iodide 
injected through the catheter for ureteral 
pyelography will regurgitate back into the 
bladder. In a few cases we have been able 
to overcome this obstruction by the passage 
of filiforms, and in these cases we have 
allowed the catheter to remain in situ for 
from 24 to 48 hours. These cases were fol- 
lowed up and the ureter dilated at weekly 
intervals. In several of our cases, although 
the obstruction could be overcome, the 
infection could not, and removal of the 
infected kidney was decided upon and suc- 
cessfully performed. The cases with com- 
plete unilateral obstruction were nephrec- 
tomized, and in each case the improvement 
was immediate and lasting. We have 
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nephrectomized five consecutive cases of showed no evidences of hydronephrosis ) 


this type without an operative mortality. 
In bilateral obstruction and infection the 


Fig. 1. Retrograde pyelogram showing a normal 
pelvis and ureter on the left, and complete obstruc- 
tion to the lower ureter on the right. Sodium iodide 


on the right would not go past the point of ob- 
struction and regurgitated back into the bladder. 


problem is, of course, a much more diffi- 
cult one. We have operated upon three 
cases with bilateral hydronephrosis. In 
two of these the ureters were transplanted 
into the bowel, and in the other case a 
transplantation of the ureters into the loin 
was done. 

A word as to the etiology and mechanism 
of ureteral obstruction. As these cases 
came up for discussion in our clinic, many 
of the men felt that excessive radiation 
therapy was the important factor in the 
formation of reactive scar tissue with sec- 
ondary occlusion of the ureter, inasmuch as 
all our cases had received some form of 
radiation therapy over a rather long period 
of time. Against this point of view is, 
first, the work of Thibaudeau and others, 
who have reported cases of bilateral hydro- 
nephrosis in which no radiation therapy 
had been given; second, the experimental 
work of Martin and Rogers, who, in in- 
vestigating the effect of radiation therapy 
on the ureter, applied radium capsules 
directly to the ureter and studied the effects 
of one and a half and two and a half eryth- 
ema doses. (In no case was any stricture 
produced, and pyelograms performed after 
the kidneys and ureters had been removed 


Third, we considered the results of our 9 


2 : wn 
operative findings. 


In each of our cases of 


Fig. 2. Section from tissue removed at the point 
of obstruction reported as epidermoid carcinoma. 


unilateral obstruction of the ureter, the 
lower ureter was first explored by an an- 
terior incision and found to be embedded in 
a mass of tissue which, on examination, was 
found to be carcinomatous in character. 

I should like to present a few illustrative 
cases. The first patient I wish to report 
was a white female, 39 years of age, who 
was admitted on our service in March, 
1932, with a chief complaint of pain in the 
right lower quadrant of the abdomen. A 
week prior to her admission to the hospital, 
the patient had been seized with a similar 
pain and a diagnosis of acute appendicitis 
was made by her family physician. She 
had been treated for carcinoma of the cer- 
vix since the onset of her vaginal bleeding 
in December, 1930. Biopsy report at that 
time showed the presence of an anaplastic 
epidermoid carcinoma of the cervix; she 
had been receiving radiation therapy in 
large doses since that time. Associated 
with the pain in the right lower quadrant, 
there was some vomiting, marked distaste 
for food, and a loss of 20 pounds in weight. 

Cystoscopy showed a normal-appearing 
bladder mucosa and no evidence of vesical 
encroachment. The left ureter was cathe- 
terized to the pelvis without evidence of ob- 





DREXLER: 


Fig. 3. 


Fig. 4. 





URETERAL OBSTRUCTION IN CARCINOMATOUS CERVIX 


Fig. 5. 


Fig. 3. Intravenous urogram showing a normal pelvis and ureter on the right, and a complete loss of func- 


tion on the left. 


Fig. 4. Retrograde pyelogram showing a normal pelvis on the left, and a large hydronephrosis on the 
right. In this case the obstruction to the lower ureter had been overcome, but nephrectomy was necessitated 


because of severe infection. 


Fig. 5. Retrograde pyelogram showing a large infected hydronephrosis. In this case the obstruction to 
the lower ureter was relieved by ureteral dilatation, but severe infection necessitated nephrectomy. 


struction, and the urine obtained from this 
side was clear. On the right side, an ob- 
struction which could not be passed was 
met about three centimeters from the 
vesical orifice. Indigo-carmin injected in- 


travenously returned in four minutes on the 


left side, while no return of the dye was 
noted at the end of thirty minutes on the 
right side. Retrograde pyelography (Fig. 
1), revealed the presence of a normal kid- 
ney pelvis and ureter on the left side, 
while on the right side no sodium iodide 
would pass the point of obstruction, and 
was seen to regurgitate. Intravenous pye- 
lography revealed a normal pelvis on the 
left side and no visualization of the renal 
pelvis on the right side. 

On May 18, a right anterior incision was 
made, and the ureter explored extra- 
peritoneally. The ureter was greatly di- 
lated above a point of obstruction, at which 
it was found embedded in a mass of car- 
cinomatous tissue. A section of this tissue 
(Fig. 2), was removed and the ureter tied 
above the point of obstruction. The pa- 
tient was then turned over on her side and a 
complete nephro-ureterectomy performed. 

Her post-operative course was unevent- 
ful and she was discharged on June 16, 
1932. Her general condition has improved 
markedly, and when last seen—about six 


months ago—she had gained 40 pounds in 
weight and was free from pain. 

The second case is a white woman, 45 
years of age, with a carcinomatous cervix 
that was treated by x-ray and radium since 
the onset of her vaginal bleeding, in 1930. 
She was referred to me in November, 1933, 
and at this time was complaining of pain in 
the left groin and pelvis, radiating to the 
left leg. This was associated with nausea, 
vomiting, and a loss of weight. Again, 
cystoscopy revealed complete obstruction 
of the left lower ureter and a functionless 
kidney on this side (Fig. 3). A section of 
tissue surrounding the lower ureter was re- 
moved and found to be carcinomatous in 
nature; then the patient was nephrectom- 
ized. She is alive, well, and free from pain. 

The third case is a white woman, 37 
years of age, who was admitted to the hos- 
pital Jan. 10, 1933, complaining of pain in 
the left groin, radiating to the leg and back, 
associated with chills, fever, and dysuria. 
There was marked tenderness oyer the left 
lumbar area, with definite evidences of 
muscular spasticity. The urine was turbid 
and was found, on microscopic examination, 
tocontain much pus. This patient had been 
treated for a carcinoma of the cervix since 
the onset of her symptoms, in 1930. Her 
temperature was 103 degrees. On rectal ex- 
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amination, marked induration could be felt 
on the left side. A diagnosis of left ureteral 
obstruction, with an associated infected 
hydronephrosis, was made. 

On cystoscopic examination, an obstruc- 
tion was met about five centimeters from 
the vesical orifice. This was overcome and 
a catheter was passed to the pelvis. The 
urine from this side was purulent and under 
pressure. Indigo-carmin injected intra- 
venously returned in three minutes on the 
right side in good concentration, while no 
return of the dye was noted at the end of 
thirty minutes on the left side (Fig. 4). 
The left catheter was left 2m situ for drain- 
age. The following day the temperature 
dropped to 100 degrees, and after four days 
the catheter was removed. After removal 
of the catheter the temperature again rose 
to 104 degrees, and there was marked 
tenderness over the left kidney. Surgical 
intervention was decided upon, and on 
March 14 the left kidney was explored; it 
showed evidences of a pyonephrosis and 
was removed. 


The convalescence was uneventful. The 


patient was discharged from the hospital 


on April 10, in good condition. Her uri- 
nary symptoms have subsided and her pain 
has disappeared. When last seen she 
weighed 190 pounds, a gain of 100 pounds 
since the time of operation. 

The next case is that of a white female, 
50 years old, who was admitted to the hos- 
pital May 8, 1933, with severe pain in the 
right groin, radiating to the right leg, hip, 
and back. The patient had been running 
an irregular septic temperature for several 
weeks prior to admission. With this, she 
complained of a distaste for food, gaseous 
distention, nausea, vomiting, and general 
prostration. The patient had been under 
observation since Jan. 19, 1932. She was 
found to have had a definite carcinomatous 
cervix, and had received several cycles of 
radiation therapy since that time. 

Cystoscopic examination at the time of 
admission revealed an obstruction in the 
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lower right ureter. This was overcome and 
the ureter catheterized to the pelvis. The 
urine was under pressure and purulent in 
character. There was no obstruction op 
the left side, and indigo-carmin injected in- 
travenously returned in four minutes jp 
good concentration on this side, while on 
the right side only a poorly concentrated 
dye appeared at the end of twenty minutes 
The catheter was allowed to remain in sity 
and irrigated with boric acid every three 
hours. Following the withdrawal of the 
catheter, the temperature again rose and 
was associated with severe pain in the right 
lumbar area. 

Surgical exploration was decided upon, 
and on June 8, 1933, a right nephrectomy 
was performed (Fig. 5). The kidney 
showed evidences of an infected hydro- 
nephrosis. 

The patient made an uneventful re- 
covery and was discharged July 1, 1933. 
She was last seen Sept. 15, 1933, at which 
time the pain had disappeared, her general 
condition had improved, her appetite was 
good, she had gained 15 pounds in weight, 
and was able to attend to her household 
duties. 


SUMMARY 


We feel that the intense suffering of pa- 
tients with carcinoma of the cervix late in 
the disease is caused in very many cases by 
broad ligament extension, with ureteral ob- 
struction. This process progresses until 
complete obstruction of the ureters, second- 
ary renal infection, and death from uremia 
ensue. 

The cases presented illustrate very defi- 
nitely what can be accomplished when the 
condition is recognized. Repeated cystos- 
copies and pyelograms are most important 
in the follow-up treatment of carcinoma- 
tous cervix so that extension to the ureter 
can be recognized early and treatment in- 
stituted before complete obstruction oc- 
curs. 








TREATMENT OF CARCINOMA OF THE BLADDER 
WITH RADON TUBES! 


By ASA B. FRIEDMAN, M.D., New York City 


From the Radiation Therapy Department, Kings County Hospital, Division of Cancer, 
Department of Hospitals, New York City, Dr. Ira I. Kaplan, Director 


ARCINOMA of the bladder that 
C progresses beyond the realm of simple 
urologic surgery has never been a 
too satisfactory field for the radiologist. 
Reports of excellent results with the use 
of interstitial radiation, gold seeds, such 


as reported by Barringer, and results with 


x-ray therapy, such as recently reported 
by Pfahler, make excellent and encourag- 


ing reading. However, in my own ex- 

rience and in the experience of the 
urologists with whom I am associated, the 
results have been, even when following 
as nearly as possible the prescribed technics, 
not nearly so satisfactory as others report. 

For clinical purposes carcinoma of the 
bladder may be divided into two main 
groups: first, the papillomas, single or 
multiple, which are to be considered either 
definitely malignant or premalignant; sec- 
ondly, the flat or surface carcinoma of 
the bladder wall. Further pathologic 
classifications are of deep academic in- 
terest but of little immediate value in the 
actual treatment of the patient. The first 
group—the papillomas—when seen reason- 
ably early, while the lesion is fairly local- 
ized, give moderately satisfactory results 
with electro-surgery alone. In other words, 
when there is a narrow pedicle, it can be 
cut through and its base fulgurated; then 
the patient stands a good chance of re- 
covery. The second group, namely, the 
flat infiltrating lesions of the bladder wall 
(those having no pedicle or stump), present 
a totally different problem. The surgical 
results in such cases are not nearly as 
satisfactory. In these cases gold seeds 
have been widely advocated and the good 
results obtained by Barringer and others 
have been reported. Our own results, as 
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already stated, were not encouraging. 
Attempting to analyze the reason for not 
being able to reproduce the cures claimed 
by others, only one factor presents itself. 
After all, we must assume that the type 
of patient is the same and the radon used 
is equally effective. Therefore, it seems 
logical that we must have experienced 
difficulty in obtaining proper distribution 
of dosage. In order to increase filtration 
and to get more homogeneous irradiation 
of the tumor, we planned to use platinum- 
filtered radon or radium tubes peripherally 
around the lesion. To date we have 
treated three such cases. The case herein 
reported is the first one in which this 
method was used. 

H. V., an Italian male, aged 50 years, 
was admitted to the hospital on the service 
of Dr. Charles Cochrane, on March 16, 
1931. He gave the typical story of many 
months’ progressive dysuria, tenesmus, 
and hematuria. Cystoscopy, pre-opera- 
tively, showed a large, fungating, ulcerated 
growth on the roof of the bladder. Diag- 
nosis of carcinoma of the bladder was 
made. X-rays of the lungs and osseous 
systems were negative. On April 10, 
1931, a suprapubic cystostomy was done. 
The tumor was a flat papillary lesion 
situated on the anterior bladder wall, 
largely beneath the symphysis pubis but 
extending somewhat laterally toward the 
right. It measured about 3.5 by 4 centi- 
meters. Besides removing a portion of 
the lesion for biopsy, Dr. Cochrane ful- 
gurated the superficial portion. Four 
platinum tubes of radon were then fastened 
about the periphery of the lesion. A 
single absorbable catgut suture was used 
to hold each tube. The needle was passed 
through the bladder wall just distal to the 
macroscopic margin of the tumor and was 
tied around the radon capsule. A long black 
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silk thread attached to each capsule was 
allowed to pass through the abdominal 
wound and was strapped to the abdominal 
wall. Four capsules so fixed were further 
kept in place by packing the bladder with 
ordinary gauze packing. The four capsules 
together contained 22 mc. of radon and the 
walls had a filtrating value of 1 mm. 
platinum. The suprapubic wound was 
closed in the usual manner. A _ supra- 
pubic catheter was inserted. The radon 
was removed one week later. No difficulty 
was experienced in removing the capsules 
after the packing was withdrawn. There 
was no further bleeding at the time of the 
removal of the radon. The total dose 
used amounted to 15.9 mc. destroyed or 
an equivalent of 2,114 mgm.-hr. of radium 
element. The patient remained in the 
hospital for a few months. He developed 
a severe neuritis of a part of the sacral 
plexus, pain, and even motor disturbances 
in the right thigh. We felt that these 
possibly signified a radium injury and 
that we had been unfortunate enough to 
have attached a radium capsule too close 
to one of the nerve trunks. However, 
this condition cleared up and further 
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progress was uneventful. Repeated cysto. 
scopic examinations since then have shown 
total disappearance of the tumor, and up 
to his last visit a short time ago, four 
years after the radium insertion, there 
have been no recurrences. The general 
condition of the patient, subjectively and 
objectively, is entirely normal.  Cysto. 
scopy at this date reveals no evidence of 
recurrence. 

Although one successful case of four 
years’ duration is not conclusive, yet we 
feel that there are the following certain 
advantages in this method of applying 
radium over interstitial implantation: (1) 
amount of trauma in bladder is less; (2) 
filtration used is much higher; (3) dis- 
tribution of dose is more satisfactory. 

A disadvantage of the method is that 
in certain instances considerable technical 
difficulties are experienced in sewing the 
radon capsules into the bladder wall. 

The use of this method must be limited 
to selected cases in which the lesion is not 
too far advanced. It may be advisable 
to do the procedure in two stages; first, 


a suprapubic drainage for a week or more, 
and second, reopen and apply the radon. 











A CASE OF SARCOMA OF THE ANTRUM, COMPLICATED BY PREGNANCY, 
TREATED BY IRRADIATION! 


By ALBERT KEAN, M.D., New York City 


From the New York City Cancer Institute, Dr. Ira I. Kaplan, Director 


=HE patient, a white female, 29 years 
of age, housewife, born in the United 
. States, was admitted to the Cancer 


Clinic on May 5, 1933, complaining of 


pain in the left upper gum, swelling of the 
left cheek, and loss of weight (15 pounds 


in five months) 
Her present illness had started with 


Fig. 1-A. 


pain in the left upper gum six months prior 
to her admission. She had consulted her 
dentist, who extracted several teeth from 
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that area. Having had no relief, she went 
to another dentist, who extracted some 
more teeth. 

Because her condition did not improve 
following this treatment, the patient went 
to a city hospital for advice in April, 1933, 
at which time there had developed a small 
growth on her gum. A small piece of this 


Fig. 1-B. 


growth was removed for diagnosis at this 
hospital. She was then referred to the 
Cancer Institute. The biopsy report was 
spindle-cell sarcoma. 

There was nothing in the past history 
relevant to the present condition. 
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gum was replaced by a vascular growth 
which bled very easily. The second molar 
was still present, and part of the hard 
palate was found to be infiltrated with 
newgrowth. There also were present small 
glands in both submaxillary areas. 

Roentgen examination of the sinuses, 
made on May 11, 1933, showed cloudiness 
of the left antrum. 

A course of high voltage x-ray therapy 
to the lesion was advised ; it was completed 
on June 13, 1933. 

A follow-up note made by the examining 
surgeon on June 28, 1933, was as follows: 
“A tumor mass beginning in the mucous 
membrane of the left upper gum is present. 
There is an ulceration, which is about two 
inches long. This examination shows a 
marked subsidence and marked diminu- 
tion of the growth.” Review of the 
original slide by our laboratory revealed 
an ‘“‘inflammatory condition.”’ 

The patient was again seen on July Il, 


Fig. 3-A. Fig. 3-B. 


Examination on the day of admission, and the following note was made: “There 
May 5, 1933, revealed a swelling of the is fleshy growth in the left nostril, swelling 
left maxillary area, and the entire left over the left cheek and mucous membranes 
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and tissues of thie left maxilla. There is 
exposure of bony sequestra. Biopsy should 
be taken from the growth in the nose.”’ 
This was done and the pathologic report 
was “round-cell sarcoma.”’ 

On July 25, 1933, the treatment ad- 

vised was as follows: Cleaning out of left 
antrum and packing with radium tubes 
(2,000 me.-hr.). 
The patient was then admitted to the 
Cancer Hospital for operation, but be- 
cause she developed high temperature this 
was not carried out. Another course of 
high voltage x-radiation was decided 
upon. 

On Sept. 11, 1933, an examination by the 
nose and throat service again showed: 


Fig. 5-A. 


“marked improvement; small sequestrum 
fmoved from left maxilla and gingival 
Margin.” 

At this time the patient was advised to 
teturn in about four weeks for further 
examination, but she did not keep her ap- 
Pointment. When she finally did present 


Fig. 5-B. 


herself on Nov. 21 her condition had taken 
a bad turn. She had a great deal of pain, 
had lost some weight, and she stated that 
she had missed two menstrual periods 
since the last examination. An Aschheim- 
Zondek test was reported positive, and the 
patient was advised to have the pregnancy 
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interrupted by x-ray treatments, but she 
declined it for religious reasons. 

Another course of high voltage x-ray 
treatments was given to the tumor, which 
had grown considerably larger, and on 
Feb. 3, 1934, further increase in the growth 
was noted, in spite of more intensive treat- 
ment. 

On April 11, 1934, there was ‘“‘marked 
extension of the process. Hospitalization 
is advised, and application of radium pack, 
as high voltage does not seem to affect the 
growth any longer.” 

Roentgen examination of the sinuses 
showed destruction of the floor of the left 
antrum. 

A wax mold designed by the resident 
therapist, Dr. Marks, was continuously ap- 
plied from April 18 to April 23, interrupted 
only for short intervals for the cleansing 
of the applicator; it contained radon tubes 
at 1.5 in. distance with 4 mm. lead filter, 
provided with a lead shield for the protec- 
tion of the eye. The total dose of a little 
less than 20,000 me.-hr. was delivered. 

A marked improvement was noticed im- 


mediately after removal of the mask, and 
the patient was discharged on April 26. 
There was no complication in the progress 
of pregnancy. The patient gave birth toa 
normal baby in July, and presented her- 
self on August 7 at the Cancer Clinic for a 


follow-up examination. The following 
note was made: ‘‘Patient’s general condi- 
tion is excellent. There is no evidence of 
local recurrence. There is a draining sinus, 
however, in the roof of the mouth at the 
junction of the alveolar ridge and the cheek. 
There is no evidence of metastasis.”’ 
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On March 13, 1935, the patient’s general 
condition is still excellent. She has gaineq 
a great deal of weight. Through the aig 
of the dental department, a plate was made 
and fitted well over the defect in the roof of 
the mouth. No further therapy is te. 
quired. One year after the radium hag 
been applied there were no signs of disease. 
and the baby was perfectly normal. 

On May 2, 1935, roentgen examination 
of the sinuses showed ‘‘definite clearing and 
repair of the destruction previously fe. 
ported in the floor of left antrum.” — 


SUMMARY 


This case is presented to emphasize the 
following points: 

(1) A very radiosensitive tumor respond- 
ing to high voltage radiation becomes 
radioresistant, coinciding with patient's 
pregnancy, the condition growing rapidly 
worse and seemingly hopeless. 

(2) Radium application, which was ad- 
vised with the hope that the tumor would 
still respond to radium, high voltage x-ray 
having failed, proved to be successful. 

(3) The excellent response in this case 
in spite of the pregnancy demonstrates 
that no condition should be considered 
absolutely hopeless, and that it is well 
worth while attempting treatment even in 
such cases. 

(4) There was no interference with the 
progress of the pregnancy and the baby is 
developing normally. 

(5) The patient has been free from 
disease for more than a year after the 
radium application. 
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CUSTODIAL CARE OF CANCER PATIENTS’ 


By ABRAHAM LIEFF, M.D., New York City 
From the New York City Cancer Institute, Ira I. Kaplan, M.D., Director 


=HE custodial care of cancer patients is, 

in the minds of many, limited to the 

care of these patients only when they 
have reached the stage beyond surgical, 
radium, or high voltage therapy. It, how- 
ever, includes the treatment of less ad- 
vanced cases, whose general condition is 
impaired either as a direct result of the 
malignancy from which they are suffering, 
or from some allied or complicating disease. 
These patients often require prolonged hos- 
pitalization and medical care before recog- 
nized and specific treatment may be suc- 
cessfully undertaken. Then, there is the 
borderline class of patients; in these, the 
neoplastic condition has advanced so far 
that it is difficult to decide, without careful 
study and observation, whether it is amen- 
able to surgical removal or radiation ther- 
apy. Lastly, the post-operative cases 
which were initially treated at some city 
or private hospital for acute cases, and 
which must remain hospitalized for a 
relatively long period of time in order to 
complete their post-operative care, or re- 
ceive further treatment before they are 
discharged home, are adequately cared 
for at the Cancer Hospital on Welfare 
Island. 

Patients admitted to the Cancer Hospital 
come as transfers from other city institu- 
tions, where the number of beds available 
for chronic patients is limited, and where 
the turnover is too large and too rapid to 
permit of keeping patients over a specified 
period of time. Even when these hospitals 
possess the necessary equipment for the 
treatment of cancer patients, their bed ca- 
pacity is limited. In order to make room 
for new admissions, they find it necessary 
to send their chronic patients to Welfare 
Island for continuation of treatment al- 
teady instituted, or for any type of general 
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treatment that may be indicated in each 
individual case. 

Private hospitals lacking facilities for 
radiation therapy, particularly in the case 
of patients unable to pay the high cost such 
treatment entails, send their patients to the 
Cancer Hospital. 

Private physicians, when a case suffering 
from malignant disease is brought to their 
attention or is discovered by them in the 
course of daily practice, find the Cancer 
Hospital the only place where such a 
patient can find a bed without waiting for 
his turn, as is often the case when applying 
to the wards of other institutions. 

There are many private patients who 
become so impoverished after undergoing 
treatment for cancer, that, after a time, 
they are unable to continue, when its need 
is most urgent. For these patients, the 
Cancer Hospital may be the only asylum— 
truly the only place where they can con- 
tinue their treatment and maintain their 
hope for eventual recovery or improve- 
ment. 

On admission, each patient goes through 
a routine, common in all recognized hos- 
pitals. Before beginning the study of the 
patients, a necessary segregation is ac- 
complished. The bed-ridden patients are 
left on the ground floor, while those who 
are in fairly good general condition and 
ambulatory are assigned to the upper 
wards. A complete history and physical 
examination is done in each case, followed 
by a complete blood count, urinalysis, and 
Wassermann test. Special clinical labora- 
tory study is carried out on each case as 
indicated, such as gastric analysis and ex- 
amination of feces for occult blood, to- 
gether with a complete x-ray series of the 
gastro-intestinal tract, in cases in which 
malignancy of the stomach is found or sus- 
pected. X-rays of the chest and skeleton 
are taken on every patient suffering from 
cancer of the breast, whether or not such 
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patients show evidence of general metas- 
tases. Pyelography is done on patients 
presenting themselves with signs of pathol- 
ogy in the genito-urinary tract. No opera- 
tive procedure is undertaken on such pa- 
tients without the kind of clinical and labo- 
ratory study just outlined. Any other 
blood or chemical study is carried out ac- 
cording to recognized rules and special in- 
dications. 

Special preliminary care for each patient 
is decided upon and carried out as soon as 
feasible after admission. Patients suffer- 
ing from oral malignancy are given a soft 
food and liquid diet, and frequent mouth 
irrigations and dental care whenever re- 
quired. Those presenting large surface 
lesions, sloughing and secondarily infected, 
are cleansed as often as required with anti- 
septic solutions, and dressed. We have of- 
ten found, after prolonged antiseptic care, 
that these lesions not only become less 
malodorous and less obnoxious both to the 
patients and those who attend them, but 
sometimes, after the complicating second- 
ary infection is cleared up, lesions that at 
first appeared hopeless and beyond any 
kind of therapy, became operable, or at 
least suitable for radium or x-ray therapy. 
Some results obtained in such patients go 
beyond any expectations that we may 
entertain. 

Let me cite a case. In the Fall of 1933, a 
colored female patient was admitted to the 
hospital, with an ulcerative cauliflower 
mass involving the upper outer quadrant 
of the right breast. In the inner lower 
quadrant of the same breast, a tense, dif- 
fuse, somewhat fluctuant mass was felt. 

On the operating table a needle was in- 
serted in the latter mass and pus aspirated. 
Subsequently this mass was widely incised 
and drained, while at the same sitting 
platinum needles of radon were inserted 
into the cauliflower mass in the upper 
quadrant of the breast. Two weeks later, 
the infection cleared up and the malignant 
lesion showed considerable shrinkage. A 
local mastectomy was then performed. 
The wound healed by primary union, and 
the patient was discharged home. To date, 
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she remains in excellent physical condition 
and shows no signs of local recurrence of 
metastasis. 

Patients suffering from gastro-intesting] 
malignancy receive appropriate dietary 
treatment and bowel hygiene. Far a4. 
vanced cases of ovarian carcinoma, jp 
which surgery can no longer be employed, 
are tapped, if ascites is present, and thys 
obtain temporary relief. Far advanced 
cases of carcinoma of the cervix or uterys 
receive douches daily or oftener, and when 
this form of vaginal hygiene is persisted in, 
we occasionally achieve sufficient improve. 
ment to permit us to apply radium locally. 
in this manner stopping active bleeding, and 
for a time arresting the disease locally. 

In this connection, let me cite another 
case. In September, 1934, we were asked 
to see in consultation a female patient at 
the City Hospital. On examination, we 
found an extensive neoplastic destruction 
of the cervix, with secondary infection and 
purulent discharge. The adnexa appeared 
so involved that we did not feel, for the 
moment, very sanguine about the result to 
be expected from radiation therapy. In 
addition, the patient was extremely anemic 
due to loss of blood. However, we ad- 
vised transfer of the patient to the Cancer 
Hospital, where she was to receive vaginal 
hygiene, and a transfusion. Shortly there- 
after, radium was applied to the cervix for 
a dose of 3,000 me.-hr. Three weeks later, 
a tandem was inserted into the cervical 
and uterine canal for 4,000 me.-hr., fol- 
lowed by a course of high voltage over the 
pelvis. When examined one month later, 
the cervix was normal in contour and 
consistency, without any sign of activity or 
recurrence. There was still slight indura- 
tion in the right adnexa, but no nodular 
deposits. The general condition of the 
patient was good, and she was allowed to g0 
home. 

The type of cases housed in the Cancer 
Hospital is particularly prone to diseases 
associated with old age and debility, such 
as penumonia and heart disease. Kidney 
affections are often the direct result of such 
conditions as cancer of the cervix with ad- 
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nexal metastasis causing pressure on the 
ureters. When such complications arise, 
they are treated scientifically by the house 
staff under the guidance of the visiting 
medical staff and genito-urinary staff. 
These cases are treated as medical or 
genito-urinary cases, irrespective of, though 
not ignoring, the malignant condition for 
which they entered the hospital. 

When the cases have been worked up 
completely, they are finally presented to 
the Director and the visiting surgical and 
medical staffs for final decision regarding 
the specific kinds of treatment each is to 
receive. In cases in which surgery is ad- 
vised, the patient receives special pre- 
operative care, such as transfusion, clyses, 
etc. Radium or x-ray therapy is carried 
out according to the Director’s instruc- 
tions. Later, after treatment, the pa- 
tients are again presented so that the 
result and effectiveness of each type of 
treatment may be checked and evaluated. 
I shall not dwell here on the general results 
obtained from x-ray and radium therapy, 


but it may be in order to mention that 
patients, suffering excruciating pain as a 
result of generalized metastasis and re- 
quiring the use of narcotics when admitted, 
often are sufficiently relieved as not to re- 
quire these drugs furthur, or in consider- 


ably smaller doses. Occasionally, . too, 
patients with diffuse skeletal involvement 
ard bed-ridden are able to get about for 
some time after receiving intensive radia- 
tion to the involved parts. 

While I do not wish to convey the im- 
pression that our work at the Cancer 
Hospital is always, or even generally, 
crowned with the degree of success exempli- 
fied by the two patients I previously cited, 
it is nevertheless true that such successful 
results have been obtained in a goodly 
number of cases. When one bears in mind 
that cases transferred to us are usually of 
the more advanced type, regarded else- 
where as hopeless, our satisfaction in the 
remarkably good results we often obtain 
may be easily understood. To be able to 
arrest active malignancy in a custodial 
hospital, despite warranted expectations 
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to the contrary, and to be able to send the 
patient home in good health even tem- 
porarily, is most encouraging to all of us 
engaged in the care and treatment of these 
patients. 

Tosum up, the care of custodial patients, 
as outlined, results, in many instances, in 
great benefit to the patients themselves, 
who are transformed from a state of hope- 
lessness and invalidism to a state of health, 
enjoying many of the comforts of life, 
with self-reliance and self-support, instead 
of continuing as a family or public charge. 
Yet, one must face the fact that only too 
many of our patients come to us too late, 
and in a terminal state, to get anything 
more than temporary alleviation of their 
extreme suffering. 

A custodial hospital for cancer patients 
affords a field for clinical study of that 
disease which cannot be obtained at a 
general hospital, where the pressure of 
time and attention required by other 
patients makes such concentrated study 
difficult, if not impossible. The Cancer 
Hospital turns out about half a dozen 
young physicians yearly, specially trained 
in the treatment of cancer patients. This 
is of utmost importance to the future deal- 
ing with the cancer problem. These young 
men are trained not only in the bedside 
care of such patients, but become adept, in 
the course of their internship, in the per- 
formance of such operations as gastros- 
tomy, colostomy, and tracheotomy—life- 
prolonging and comfort-producing opera- 
tions. These measures are as important 
in cancer surgery as appendectomy, her- 
niotomy, and cholecystectomy in general 
surgery. In addition, attempts are made 
to alleviate pain and discomfort by the 
various forms of nerve block—sacral, 
spinal, and peripheral—and by the use of 
new drugs and sera. All these measures 
are carried out under the direction and 
guidance of the Director and the visiting 
staff. 

From the scientific viewpoint the great- 
est value afforded by a hospital of this kind 
is in the field of pathologic study. Last 
year, 175 autopsies were performed. Some 
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of the findings observed on the autopsy 
table were indeed revealing, giving a 
deeper insight into the course, develop- 
ment, and results in the various types of 
malignancy, thus influencing us in our ideas 
regarding the therapy of cancer itself. 

It will not be amiss to remark that what- 
ever good results we obtain in our work at 
the custodial hospital are to a large degree 
due to the direct guidance we receive from 
our Director, his constant encourage- 


ment of our efforts and his confidence in 
our work when it is carried out conscien- 
tiously and with due diligence. 
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Finally, it is hard for me to picture what 
would happen to many of the unfortunate 
cancer patients if the city did not provide 
that haven for them on Welfare Island. 
Without means for obtaining necessary 
treatment, they would indeed be hopeless 
and forlorn. But, provided with a hos. 
pital on Welfare Island, many of them 
pass their remaining days under proper 
medical care, and many others are te. 
claimed to a life of relative comfort and 
freedom from disease for a longer or shorter 
period of time, as a result of proper custod- 
ial care received at the Cancer Hospital. 








SOME LAWSUITS | HAVE MET AND SOME OF THE LESSONS 
TO BE LEARNED FROM THEM 


(First Installment) 


By I. S. TROSTLER, M.D., F.A.C.R., F.A.C.P., Chicago 


upon by the legal profession and it is 

admitted, yes, even sworn to (and at), 
that if it were not for the more or less con- 
stant attitude of aggressive hostility of a 
considerable number of the legal profes- 
sion, to physicians (except when they are 
ill and find themselves unwillingly under 
our care), our path of duty, while perhaps 
not exactly like the proverbial bed of roses, 
would be much more conducive to mental 
ease and freedom from perplexity and re- 
straint. 

While I make no pretension to any great 
knowledge of biblical lore, I do not believe 
that it will be at all amiss at this time to 
quote what a celebrated physician’ of 1900 
years ago said to the lawyers: 

“Then answered one of the lawyers, and 
said unto him, Master, thus saying thou 
reproachest us also. 

“And He said, Woe unto you also, ye 
lawyers! for ye lade men with burdens 
grievous to be borne, and ye yourselves 
touch not the burdens with one of your 
fingers. 

“Woe unto you! for ye build the sepul- 
chres of the prophets, and your fathers 
killed them. 

“Truly ye bear witness that ye allow the 
deeds of your fathers; for they indeed 
killed and ye build their sepulchres. 

“Therefore also said the wisdom of God, 
I will send them prophets and apostles, and 
some of them they shall slay and persecute. 

“That the blood of all the prophets, 
which was shed from the foundation of the 
world, may be required of this generation. 

“From the blood of Abel unto the blood 
of Zacharias, which perished between the 
altar and the temple; verily I say unto you, 
It shall be required of this generation. 


Piven vy th have long been preyed 


St. Luke, 11:45-52. 


‘Woe unto you, lawyers! for ye have 
taken away the key of knowledge; ye en- 
tered not in yourselves, and them that 
were entering in ye hindered.”’ 

With that much of the Scriptures before 
us, let us take up our discourse. 

During the last thirty years the writer 
has appeared as a witness in quite a con- 
siderable number of legal proceedings. 
These suits at law have been of quite a 
variety, involving murder, suicide, rape, 
assault with intent to kill, assault with a 
deadly weapon, personal injury, accident 
insurance, and last but by no means least in 
interest or importance, medical malprac- 
tice. By far the greater number of the last- 
named suits were because of roentgen-ray 
injuries, real and alleged. 

In all except one of the medical malprac- 
tice cases, the writer has appeared or ad- 
vised for the defense and he has the satis- 
faction of having helped to defend physi- 
cians either as a witness or in a consulting 
capacity in over one hundred of these cases, 
and in thirty-one different States and two 
Canadian Provinces. 

In relating the particulars of some of 
these suits, no effort will be made to keep 
up a sequence of events or to group the 
cases either geographically or in kind. Be- 
fore beginning a recital of the cases, it may 
be well to cite a celebrated authority, as to 
what makes the law, and as to how and 
why adjudications of these lawsuits are 
made. 

As to ‘““‘What makes the law,”’ the late 
Oliver Wendell Holmes, Justice of the 
United States Supreme Court, said, ‘““The 
life of the law has not been logic; it has 
been experience. It felt the necessities of 
the time, the prevalent moral and political 
theories, institutions of public policy, 
avowed or unconscious, even the preju- 
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dices which judges share with their fellow- 
men have a good deal more to do than the 
syllogism in determining the rules by which 
men should be governed. 

“The law embodies the story of the 
Nation’s development through many cen- 
turies, and it cannot be dealt with as if it 
contained only the axioms and corollaries 
of a book of mathematics.” 

As regards to how and why adjudications 
of cases are made, Morgan’ says: ‘‘The ma- 
terials which the court will first examine in 
its search for the rule to be applied, are 
prior decisions. If it finds an applicable 
precedent, it will ordinarily determine the 
controversy accordingly; if it finds no pre- 
vious adjudication on all fours with the 
case in hand, it will try to ascertain 
whether any available decision has suffi- 
cient elements in common with it to re- 
quire or justify an application of the rule 
used therein. If it finds a precedent 


squarely in point or applicable by analogy 
but determines nevertheless that it ought 
not to be followed, or if it finds no pertinent 
precedent, it ought to and generally will, 


decide the case as it believes a proper con- 
dition of history, custom, morals, and 
sound public policy require. Obviously in 
this process it does and must not only re- 
sort to judicial decisions of non-common 
law courts, but also (sic) non-legal ma- 
terials. It gives due weight, insofar as it 
is able to, to the known truths of all 
sciences affecting human experience and 
human conduct. The resort to non-legal 
materials is not confined to the solution of 
common law problems; it is made, though 
perhaps to a less degree, in the interpreta- 
tion and application of statutes.”’ 


WHAT CONSTITUTES MEDICAL MALPRACTICE? 


A New York City physician, who was be- 
ing sued for malpractice, asked me to cite 
to him a few points regarding ‘“‘What is 
necessary in order to prove malpractice?” 

I wrote, “In Clayton vs. English (55 
App. D.C., 324; 23 Fed. R. (2nd), 745; 56 
Wash. L.R., 6), the Appellate Court of the 


2 Morgan, The Study of Law, Chapter II: The 


Nature and Source of Law, page 29. 
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District of Columbia said that it is the duty 
of a physician in undertaking to treat a 
patient, to exercise the ordinary care and 
skill of his profession, giving due considera. 
tion to modern advancement and learning, 
and that there is an implied agreement 
that no injurious consequences will result 
from want of such proper skill, care, and 
diligence; that one who seeks to recover 
against a physician, alleging lack of skill or 
negligence, has the burden of proving his 
averments. 

“In the Clayton case (supra) we quote 
from the opinion of Judge Taft, now Chief 
Justice of the United States Supreme 
Court, in a malpractice case (Ewing 1s. 
Goode, 78 Fed. R., 442), in which he said, 
‘Before the plaintiff can recover she must 
show by affirmative evidence—first, that 
defendant was unskillful or negligent; and 
second, that his want of skill or care caused 
injury to the plaintiff. If either element is 
lacking in her proof, she has presented no 
case for the consideration of the jury. The 
naked facts that defendant performed ope- 
rations upon her eye and that pain followed, 
and that subsequently the eye was in such 
bad condition that it had to be extracted, 
established neither the neglect or unskillful- 
ness of the treatment, nor the casual connec- 
tion between it and the unfortunate event.’ 

“A New York case, very much to the 
point and particularly interesting to you at 
this time, is Grimaldi vs. Zeglio (129 Atl. 
R., 475). Here the court said, ‘A case of 
malpractice cannot be proven by the testi- 
mony of a few physicians or surgeons that 
they would have used some other treatment 
than the one used, in the absence of testi- 
mony, from which it can be inferred that 
the defendant failed to give the case that 
skill and care ordinarily possessed and ex- 
ercised by others in the profession.’ 

‘The case of Hazen vs. Mullen in Wash- 
ington Law Reporter of April 26, 1929, 
may also shed some helpful light upon the 
subject to which you refer. Here the Court 
of Appeals of the District of Columbia re- 
versed a judgment of the District Supreme 
Court, which had been rendered against 

Dr. Hazen in a roentgen dermatitis case. 





ee MS 


— =? her 


TROSTLER: SOME LAWSUITS I HAVE MET Sou 


“Tf you look up Williams vs. Poppleton 
(3 Ore. R., 193; MacKenzie vs. Carman 
(103 App. Div. 246, 92 N. Y. Supp., 1063) 


you may find additional and desirable in- 
formation for use by your attorneys. Good 


luck to you.” 
A BAD MALPRACTICE CASE 


About seventeen years ago, a radiologist 
in eastern Ohio called over the long dis- 
tance telephone and told me that a younger 
brother of his was suing a gynecologist in 
central Ohio for malpractice, because of im- 
proper treatment of a fracture of the femur. 

My confrére said that he was sending the 
plaintiff (his brother) to me, to arrange for 
me to give expert testimony for him, and 
that I was to secure a surgical expert wit- 
ness as well. I demurred somewhat and 
told him that I was very much averse to 
appearing against a physician in a mal- 
practice suit; but was assured that the case 
involved such gross and atrocious mal- 
practice that any scruples I might have in 
that regard, would be swept aside when I 
heard about and examined into the par- 
ticulars of the case. 

The brother came to Chicago, and upon 
hearing about the case I learned that there 
had been a simple transverse fracture near 
the middle of the left femur, which had 
been treated by splinting, without any ex- 
tension and that no roentgen examination 
had been made until eight (8) weeks after 
the injury. This occurred in a city of over 
200,000 population, with plenty of oppor- 
tunities for everything necessary for proper 
treatment of the patient. 

Roentgen examination disclosed union of 
the fractured halves, side by side, with five 
and one-half (5!/.) inches over-riding and, 
of course, shortening of the thigh to the 
same extent. 

I called a surgeon to see the patient and 
took the case under advisement. The sur- 
geon and I decided to leave it to the presi- 
dents of the Chicago Medical and Illinois 
State Medical Societies, as to whether we 
should testify for this grievously wronged 
patient. Both of these high society officials 


said that we should testify, because, by so 
doing, we would render a beneficial and 
helpful act for medicine and the public 
welfare. 

We appeared at the trial and gave our 
testimony. There was no other medical 
testimony, as it was recognized to be such 
gross and absolutely inexcusable negli- 
gence that the physician defendant in the 
suit was unable to secure any one to rebut 
the testimony of the plaintiff's witnesses— 
even though there were about six hundred 
physicians in his home town, where this 
suit was tried. 

The jury rendered a verdict in favor of 
the plaintiff, giving him $9,000 damages, 
which was promptly paid. 

The foregoing is the only instance in 
which the writer ever appeared as a witness 
against a physician defendant, and, as be- 
fore stated, it was done with the consent 
and advice of the presidents of both State 
and local medical societies. 


A WISCONSIN (X-RAY) MALPRACTICE SUIT 


In 1921 I was visited by a Wisconsin 
physician and his attorney, and consulted 
relative to aiding in the defense of a mal- 
practice suit which alleged injury in the 
form of a roentgen dermatitis. 

The plaintiff, a cable splicer, had had a 
rather troublesome eczema on his back and 
had applied to the physician defendant for 
relief. The doctor applied a moderate 
roentgen treatment to the involved area 
and directed the patient to return for ob- 
servation; but before the date set for his 
return to the physician, he was sent to an- 
other location and while there (in a larger 
city) he consulted another physician re- 
garding his eczema. The latter physician 
prescribed an ointment which the patient 
applied with rather disastrous results, in 
that a considerable area on his back broke 
down and when it did heal, left a scar sev- 
eral square inches in extent. 

A few months later, the patient was 
taken in hand by a lawyer and a malprac- 
tice suit was started against the physician 
who had applied the roentgen therapy. At 
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the time I was visited, both the physician 
defendant and his attorney were wringing 
their hands in terror and grief at the pros- 
pect. The suit was for a neat sum and they 
were about ready to offer a settlement; but 
when I heard the story and the amount of 
x-rays applied, I felt sure that the injury, 
if any existed, was due to the application of 
the ointment prescribed by the second 
physician, rather than to the x-rays alone. 

In due time I was called to attend the 
trial and after going on the stand and testi- 
fying that x-radiation was good treat- 
ment for chronic eczema, that the dosage 
applied was not excessive and would not 
produce an injury, the court allowed the 
parties in the suit to agree that I examine 
the injured area on the plaintiff’s back. 

In the Judge’s chambers, alone with the 
plaintiff while examining him, I asked him 
if he had not seen another doctor, who 
had given him a salve for his back. He 
promptly said, ‘““Why, yes,” and upon my 
query as to what kind of salve it was, he 
took a prescription from his pocket and 
showed it to me. That prescription con- 
tained a high percentage of salicylic acid in 
a resorcin ointment. I handed the pre- 
scription back to the plaintiff and advised 
the defendant’s attorney to call the plain- 
tiff to the witness stand that afternoon and 
get him to produce the prescription and to 
have that prescription written into the 
records of the case. This was done, with 
considerable difficulty, and over the re- 
peated objections of plaintiff's attorneys. 

After that was done, I was recalled to the 
witness stand and caused to describe what 
the effect of the salicylic acid ointment in 
the prescription would be on ordinary, 
normal skin after the application of the 
amount of x-rays used by the defendant. 

Evidently my testimony was so con- 
vincing that the jury returned a verdict for 
the defendant, with a judgment in full for 
the amount of the defendant physician’s 
fee. 

The case was appealed to the Wisconsin 
Supreme Court, where the verdict of the 
trial court was affirmed. The written de- 
cision of the Supreme Court stated that the 
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evidence of the expert witness from Chi. 
cago was not denied or controverted, and 
upon that itself, the verdict was a just one. 


HE DID NOT TESTIFY 


Just about ten years ago, word reached 
me that a bright, keen young radiologist in 
central Illinois was about to arrange to tes- 
tify against one of his competitors, in a 
roentgen dermatitis malpractice suit. 

Strangely and opportunely, I received a 
letter from this same young man, by the 
next mail. The letter read in part: “I ex. 
pect to be called into court in the near 
future concerning a case of radiodermatitis 
which occurred following the attempted re- 
moval of a needle, under fluoroscopic con- 
trol. The examination occurred in another 
institution with which I am not connected 
(sic) and I did not see the patient until 
some six weeks later. 

“Knowing that you are familiar with all 
the phases of this problem, I am writing 
you at this time to ask particularly whether 
the Illinois Courts consider an ‘x-ray burn’ 
to be prima facie evidence of negligence. 
Possibly you could refer me to some cases 
which would help clarify the situation.” 

This letter, of course, gave me exactly 
the opening and opportunity I wanted, and 
by return mail I replied: ‘Yours of the 
28th to hand and noted. In reply will say 
that I know a little about the suit you men- 
tion and have reason to believe that the de- 
cision will be in favor of the defendant. At 
least I hope it will be, and the wish is father 
to the hope in this instance. My belief is 
based upon several things that have come 
up heretofore in similar cases. 

“In regard to the doctrine of Res ipsa 
loquitur (the thing speaks for itself), apply- 
ing in Illinois, will say that the only case in 
this State where that doctrine has held 
good in the Supreme Court, is the Peoria 
case (Holcomb vs. Hannah and Magee, 217 
Ill. R.). Here it is specifically stated that 
the production of an x-ray dermatitis, re- 
sulting during a diagnostic procedure, is 
evidence of negligence. That decision 1s 
based upon the testimony of a Chicago 
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roentgenologist, who, if he were to testify 


to-day, under exactly similar conditions, 
would not say anything like what he said 
that day in Peoria. 

“There are numerous decisions from 
some of the best and most highly respected 
and closely followed Supreme Courts in this 
country, which specifically and in so many 
words state that the doctrine of Res ipsa 
loquitur does not apply in medical malprac- 
tice suits. I call your attention to Street 
ys. Hodgson, 115 Atl. R., 27; Evans vs. 
Clapp et al., 231 S.W. R., 79; Stemons vs. 
Turner, 117 Atl. R., 922 (all x-ray cases) 
and others that could be mentioned. These 
cases are multiplying, and rightly and 
justly should multiply, as the public is get- 
ting so that any physician, no matter how 
careful and skillful, is likely to have his 
reputation blasted sky-high by an unjusti- 
fiable malpractice suit. 

“T take it that you are asking this infor- 
mation for the purpose of helping the de- 
fendant in the case,’ as I feel sure that you 
think too much of your standing in the vari- 
ous societies to even consider appearing 
against any regular physician in a mal- 
practice suit. We cannot be too careful 
about this, as we do not know how soon we 
may have to have similar aid from our 
fellows. 

“I have had numerous opportunities to 
appear as witness against other physicians, 
being offered large fees to do it, but have 
refused because of reasons too numerous to 
mention. I have no doubt that many 
other men of reputation and standing have 
had the same experience. 

“On the other hand, I know of several 
fairly good men who have appeared as wit- 
nesses against reputable physicians, who 
have lost caste and standing, just because 
they did this, either for the considerable fee 
that they received, because of spite against 
the other fellow or for other minor reasons. 
There is no question that physicians would 
have a great many less malpractice suits 
filed and practically none decided against 


| was almost sure that he was not doing that, but 
deemed it Sood policy to lead him to think that way— 
sort of a diplomatic white lie. 
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them, if their colleagues and competitors 
would refuse to testify against them. None 
of us is perfect and we cannot know when 
some slight slip or miscalculation might 
make a difference in things so as to make us 
appear to have been negligent or wrong in 
the eyes of the malpractice lawyer. 

‘“‘They—the lawyers—do not respect us 
when we help them fight against one of our 
own kind, and in fact we actually lower 
ourselves in their esteem by being willing to 
help prosecute such cases. I know, be- 
cause I have a number of friends among the 
legal profession, and all of them tell me this. 
Our profession is so well known for this very 
thing, that we are at times actually scoffed 
at by the legal profession for it.”’ 

It is scarcely necessary to say that that 
bright young radiologist, to whom the fore- 
going letter was written, did not testify in 
the suit mentioned. In the absence of any 
medical witness testifying that the defend- 
ant physician was negligent, the trial judge 
directed the jury to bring in a verdict in 
favor of the physician defendant. 


TWO PENNSYLVANIA CASES 


Several years ago, a young physician in 
western Pennsylvania, while attempting 
the removal of a fragment of metal from the 
foot of a patient, used the fluoroscopic 
equipment (consisting of an open tube 
stand and a hand cryptoscope) belonging 
to a dentist, the dentist operating the x-ray 
apparatus and the physician using the hand 
fluoroscope. 

Evidently, while searching for the for- 
eign body, they approached the unguarded 
tube too closely or they applied the x-rays 
for too long a time, or both, because the 
patient later developed a third degree 
roentgen dermatitis, with considerable 
sloughing, endarteritis, and ulceration, 
which necessitated the amputation of the 
foot above the ankle joint. The patient 
sued the dentist for malpractice. 

During the fluoroscopy, the physician’s 
hands were also severely injured by the ex- 
cessive radiation, and he also brought suit 
against the dentist. 
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At the time of the trial of these two suits, 
the writer was sent for and testified that the 
amount of irradiation claimed to have been 
used (by the dentist), vz., 8 ma., 5 inch 
S.G., 24 inches F.S.D., unfiltered for 4 
minutes, would not produce injury, and that 
he would not hesitate to apply four times 
that amount. But both of the plaintiffs 
claimed that the time was much longer and 
the F.S.D. was less (and they were prob- 
ably correct). 

The case of the patient who lost his foot 
was tried and a verdict with liberal dam- 
ages was given to the plaintiff. This was 
later settled for a reasonable sum. 

The suit of the young physician, whose 
hands were considerably damaged, was 
settled, at my advice. 

Cases such as these are altogether too 
numerous and should be a lesson to physi- 
cians who insist upon the extended use of 
fluoroscopy, but who refuse to heed the 
warnings and advice of the man at the 
switch. 

A time switch in the circuit is the best 
protection against this eventuation. 


WERE THE FILTERS IN PLACE? 
(I hae me doots) 


About ten years ago, the attorney for an 
insurance company asked me to investi- 
gate into the merits and liability involved 
in two suits filed against an Illinois radiolo- 
gist, and to report upon and advise as to 
the best defense regarding them. 

The patient was suing for damages, al- 
leging malpractice, negligence, and care- 
lessness and gave the usual long list of 
complaints, because of a dermatitis in sev- 
eral places on her body and limbs, resulting 
from the application of the roentgen rays. 

At the same time, her husband was suing 
the doctor for loss of companionship, dam- 
ages to himself because of the alleged in- 
jury to his wife, expense incurred, etc. 

The history of the defendant physician’s 
contact with the woman plaintiff was as 
follows: Mrs. S. Z., aged 40, entered N. T. 
Hospital three years ago with a diagnosis 
of sciatica by Dr. J. T. No roentgen ex- 
aminations were made at that time. She 
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left the hospital three days later. Two 
days later defendant physician (Dr. N. J. 
L.) administered “high frequency” current 
over back and right thigh for five minutes, 
During the next six weeks he administered 
six more such treatments, the time of the 
last one being twenty minutes. At no time 
during this course of high frequency ther. 
apy was there any erythema or redness pro- 
duced. 

On Aug. 4, 1923 (a little more than a 
year later), this same patient was referred 
to the radiologist—by the same family 
physician—for x-ray treatment for spleno- 
myelogenous leukemia. The following 
x-ray therapy was administered by de- 
fendant, at his private offices: Aug. 4, 1923, 
3ma.,3min., 8inch $.G., 10 inches F.S.D., 
3mm. Al filter, over four areas on anterior 
aspect of abdomen and thorax; Aug. 7, 
1923, same technic to back of thorax and 
abdomen and one area anteriorly over 
spleen; Aug. 10, 1923, same technic, four 
areas Over upper portion of back; Aug. 18, 
1923, same technic, four areas over entire 
back; Aug. 21, 1923, same technic, an- 
terior portion of thorax and one anterior 
over spleen; Aug. 25, 1923, same technic, 
four areas over entire back and four areas 
over legs. 

About three weeks after the first treat- 
ment Dr. J. T. (the referring physician) re- 
ported definite improvement in the blood 
picture and reduction in the size of the 
spleen. 

About Sept. 1, 1923, an area of redness 
was noticed in the hypogastric region about 
8 X 10 inches in size, sharply demarcated, 
and other areas on the dorsum of both feet 
and on the anterior aspect of the right thigh. 
Patient complained of pain. She was still 
complaining of her sciatica. The redness 
continued and was followed by blistering 
in the forementioned areas, and what ap- 
peared to be a second degree radioderma- 
titis appeared. 

The patient entered the hospital for the 
dermatitis on Sept. 20, 1923, and left it on 
Oct. 24, 1923. The records of the hospital 
state that a diagnosis of x-ray burn was 
made, and that “the burned areas had all 
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healed and patient was in excellent condi- 


administered ultra-violet from a mercury 
vapor air-cooled lamp for one minute (s7c) 
at his office. 

Defendant next saw plaintiff in May, 
1924 (six months later), after she had been 
operated upon by Dr. B. E. C. at the Pres- 
byterian Hospital, where an area on the 
dorsum of one foot had been dissected off 
and skin grafts implanted thereon. At this 
time she had an unhealed area about the 
size of a quarter-dollar on the middle of the 
dorsum of one foot. About the latter part 
of December, 1924, two and one-third 
years after the last treatment (sic), the 
skin on the dorsum of the other foot broke 
down. 

The foregoing history was given to me by 
the defendant and when it was transcribed 
for me, I noticed the several contradictions 
and incongruities. 

My report to the insurance company 
was as follows: 

“In pursuance to the request of your at- 
torney Mr. F. X. S., I have gone over the 
above-named case, listened to the state- 
ment of the defendant, read the informa- 
tion blank as furnished by the defendant to 
you under date of . . ., the plaintiff’s dec- 
laration, and have gathered such addi- 
tional information as I could from other 
sources. Having weighed all of the fore- 
going, I will give you my opinion of the 
case. 

“It is within the range of the experience 
of the most competent and best qualified 
physicians who have been using the x-rays 
for many years in therapy, that x-ray der- 
matites occur under the most minute and 
painstaking care, and the so-called ‘de- 
layed reactions’ of the type which the plain- 
tiff in this case is alleged to have had on her 
feet, are not at all rare. 

“Authorities on radiotherapy are agreed 
that patients are occasionally met with 
who are peculiarly susceptible to the effect 
of the x-rays. This effect may be an idio- 
syncrasy in which the x-rays have either a 
very much lessened effect than under nor- 
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mal conditions, or the person in question 
may be extremely hypersensitive to the 
effect of the x-rays, with the result that 
dosage of the x-rays which would be nor- 
mal and physiological in the ordinary aver- 
age patient, would produce a dermatitis or 
so-called x-ray burn in the first, second or 
even third degree, when applied to them. 
It is also recognized by authorities in radio- 
therapy that there is no way of determin- 
ing the presence of this idiosyncrasy, and 
that the only safe method of procedure is 
to try the tolerance of the patient by mod- 
erate dosage when there is any question or 
doubt. Of course, I do not mean to say 
that we are not able to determine the dos- 
age in the average case. We know that 
dark-skinned, dark-haired people tolerate 
the x-rays much better than do the pale- 
skinned, light-haired, blonde people; but it 
has been the experience of all who have 
done any great amount of x-ray work that 
these rules have their occasional if not fre- 
quent exceptions. 

“In the case under discussion the records 
of the treatment are not such as would lead 
anyone to believe that they are careful, 
authentic and made at the time of the 
administration of the treatment. The 
technic given me by the defendant specifies 
that he administered x-ray treatment to 
16 areas on the back of the patient (plain- 
tiff), and 10 areas on the anterior surface 
of the patient. The dates given by him (to 
me) extend from Aug. 4 to Aug. 25, 1923. 
He read these from a card when he visited 
my office Jan. 22, 1925. In his report to 
you under date of March 3, 1924, he men- 
tioned the same dates as those he gave to 
me, but added Sept. 4, 1923. While these 
discrepancies are in themselves of minor 
importance, they none-the-less show that 
the dates and data are not accurate and 
consequently unreliable. 

“The fact that all the injuries complained 
of (and observed by the defendant) oc- 
curred on the anterior aspect of the pa- 
tient’s body and extremities, whereas the 
defendant, according to his data, adminis- 
tered more than one and one-half times as 
much treatment (or sixteen-twenty-sixths 
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of all the treatment according to my in- 
formation) on the back of the plaintiff, is 
to me almost conclusive evidence that the 
filters were left out in the areas receiv- 
ing the injuries. These injured areas 
were, according to description given to me 
by the defendant, an area 8 X 10 inches 
in size, sharply demarcated on the hypogas- 
tric region, an area on the anterior aspect 
of the right thigh, and areas on the dorsum 
of both feet—the latter areas having later 
to be operated on and skin grafted. 

“Now then, if idiosyncrasy or hypersen- 
sitiveness entered into the elements of this 
case, surely the patient would have re- 
ceived the injuries on the back instead of 
on her abdomen and anterior surface of her 
right thigh, etc., because of her having re- 
ceived sixteen-twenty-sixths of her treat- 
ment on her back, and although defendant 
asserts in the strongest terms that he did 
not leave out the filters in any instance, 
I can see no other reason for the produc- 
tion of the injuries. Understand me, I do 
not in any way want to impugn the honesty 
or sincerity of the defendant in this case, 
but he must be mistaken. 

“Of course the possibility or probability 
of the application of some caustic or es- 
charotic drug in the form of an ointment or 
lotion (as in the case of Rost vs. Roberts at 
Portage, Wis., which you may remember I 
brought out), is to be considered; but the 
fact that in this case, the one under con- 
sideration, the injured areas showed sharp 
demarcation, which would tend to point 
away from the likelihood of this—the ap- 
plication of drugs—even contributing to 
the production of the injuries, and would 
consequently lessen the force or benefit of 
any such defense, because no ointment or 
lotion would be applied in such straight 
lines as characterize the descriptions of the 
injured areas. 

“While I do not hesitate to say that we 
could produce almost any number of wit- 
nesses who could qualify as experts to the 
limit, who would testify that the dosage of 
x-rays administered according to the records 
was not excessive, and should not produce 
injury to the skin or underlying tissues, I 
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am equally sure that, if these same wit. 
nesses would be asked for an opinion as to 
why the injuries did occur, every one of 
them would say that omission of the filter 
in the areas where the injuries occurred 
was the most likely cause, and as omission 
of the filter in this class of x-ray therapy is 
inexcusable negligence, in the absence of 
any other good cause for the production of 
the injury, I must say that I am at a loss to 
suggest any good line of defense. 

“While I am, as you well know, in every 
way very much against the practice of 
settling any malpractice suit, because of 
the reasons above set forth, I feel inclined 
to advise that these cases be settled; but if 
settlement cannot be satisfactorily effected, 
I will be glad to confer with you or your 
attorneys if desired, and to help in any way 
within my ability.” 

Both of these suits were settled. 

The insurance company in acknowledg- 
ing my report, said: ““The theories and 
facts which you have outlined to us will be 
helpful not only in securing a disposition 
or defense in the above cases, but will be 
valuable also in preparing the defense of 
other x-ray burn cases. This type of case 
is indeed difficult to handle from a defen- 
sive standpoint and your assistance in de- 
termining the merits of these cases is ap- 
preciated.”’ 


BETWEEN THE PARIETAL BONE AND THE 0S 
CALCIS 


About twenty years ago I was in one of 
the superior courts of this county, as an 
expert witness in a personal injury case. I 
was called to testify by the defendant in the 
suit and, as is frequently done, the attor- 
ney for the plaintiff determined to try to 
discredit me and reduce the effect of my 
testimony upon the jury. He was a care- 
fully dressed, dapper, suave, smooth- 
tongued, velvety-voiced individual, whom 
one much less experienced than I, could 
see, had a rather high opinion of himself. 

After a brief but searching cross-exami- 
nation of me, he asked me if it was not ad- 
visable that a physician specializing in 
radiology be a good anatomist. Suspecting 
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a trap, I casually answered in the affirma- 
tive. He then proceeded to question me 
in various and devious ways, about my 
knowledge of anatomy, whether T had 
taught anatomy and about my own opinion 
as to whether or not I considered myself to 
be a good anatomist; but not asking me 
any question in anatomy. I guardedly ad- 
mitted that I had taught anatomy didacti- 
cally, on the cadaver and on the living sub- 
ject, and that I believed myself to be a good 
anatomist. 

This sort of thing was continued for fif- 
teen or twenty minutes, with yours truly 
shiftily sparring with words until the op- 
posing attorneys objected to the great 
waste of my time, at the end of which he 
asked me if I could inform that intelligent 
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court and jury the anatomical location of 
the ganglion spirale. I answered that I 
could—still sparring for time—whereupon 
he said, ‘‘Now, Doctor, tell this court and 
jury the location of that ganglion.” I im- 
mediately replied, ‘‘Between the parietal 
bone and the os calcis,’’ which completely 
satisfied him that I was a good anatomist. 

A physician friend, who was seated in the 
court room, hurriedly stuffed his handker- 
chief in his mouth and hastily left the room. 

Twelve years later, a legal friend told 
this story at a little dinner in the Royal 
York Hotel at Toronto and the members of 
the group were much interested to learn 
that I was the anatomist who gave that 
answer. 

(To be continued) 








OBSERVATIONS ON RATS WITH A TRANSPLANTABLE FIBROSARCOMA 
TREATED WITH CEVITAMIC (ASCORBIC) ACID 


By JOSEPH A. POLLIA, M.D., Los Angeles 


Director of Research, Frank H. Boyer Foundation 


N the laboratories of the Frank H. 

Boyer Foundation, a_ transplantable 

rat fibrosarcoma has been developed 
from injections into the flanks of rats of 
4 milligrams of Eastman Kodak Com- 
pany’s 1:2:5:6 dibenzanthracene in 1 
c.c. of lard oil, as suggested by Hieger, 
Burrows, and Kennaway (1). This tumor, 
for the sake of convenience, has been 
called the Boyer fibrosarcoma No. 1. 
It has passed through six generations, is 
highly malignant, since the animals with 
untreated tumors rarely live longer than 
one month, and in over 300 transplants 
only one has failed to ‘‘take.’’ The tumor 
assumes an enormous size, often one-third 
by weight of the animal, is very hemor- 
rhagic, and sloughs easily. 

Our rats are an inbred stock, derived 
from an original pair obtained four years 
ago. They occupy outside quarters all 
the year round in wire cages which house 
four to eight animals. The sexes are not 
segregated, and they are fed a standard 
powdered stock ration without any addi- 
tions. 

At the suggestion of Mr. Anthony J. 
Lorenz, Director of Nutritional Research 
for the California Fruit Growers Exchange, 
two groups of our sarcomatous animals 
were fed and injected with cevitamic acid, 
Merck’s, on the basis that it might in- 
fluence the tumor growth through its 
action upon the oxidation reduction pro- 
cess, as postulated by Szent-Gy6rgyi in 


his studies on the effect of vitamin C on 
the adrenal gland and adrenalin. 

Woodhouse (3) had reported that warts 
produced by painting tar on white mice 
became malignant more rapidly, and that 
the malignant process as a whole seemed 
accelerated, when ().2 ml. of 0.5 per cent of 
cevitamic acid in saline was injected sub- 
cutaneously twice weekly, and Fodor and 
Kunos (4) reported the acceleration of 
growth of Ehrlich’s mouse carcinoma when 
cevitamic acid was administered. 

Our study was carried out on two groups 
of animals. The first consisted of eight 
experimental and two control animals. 
The supply of cevitamic acid, however, 
was exhausted, and before an additional 
stock could be obtained some of the animals 
died and the remainder were either sacri- 
ficed or used for other work. 

Description of Experiment.—Ten mg. 
of cevitamic acid tablets were pulverized 
and mixed in a 2 cm. ball of raw ground 
beef for feeding. The injections were 
made with 25 mg. of the crystals in 2.5 
ml. of sterile distilled water prepared 
immediately before use. The skin of one 
of the two animals sloughed at the point 
of inoculation after the first injection; 
therefore, injections were discontinued 
until later, when it was suggested by 
Fisher and Leake (5) that the solution 
be neutralized with bicarbonate of soda, 
one-half by weight of the contained acid, 
which apparently prevented further subcu- 
taneous tissue damage. 


GROUP I.—-CEVITAMIC ADMINISTRATION 


Start Finish 
11/16/34-12/24/34 
11/16/34—-12/18/34 
11/16/34—12/18/34 


Animal 


Female No. 3 
Female No. 7 
Male No. 12 


Female No. 8 
Male No. 7 


11/16/34-12/18/34 
11/16/34-12/18/34 


Female No. 9 
Female No. 2 
Female No. 11 


11/16/34-12/27/34 
11/16/34-1/3/35 
11/16/34-1/3/35 


Fed 10 mg. daily for 8 days 

Fed 10 mg. daily for 8 days 

Fed 10 mg. daily for 7 days 

1 intraperitoneal 

1 intraperitoneal 

Fed 10 mg. daily for 9 days and 25 

mg. intraperitoneally for 3 days 

Fed 10 mg. daily for 8 days 

Fed 10 mg. daily for 8 days 

Fed 10 mg. daily for 8 days 


Results 
Died 
Tumor regressed 


Treatment 


Sacrificed 
Used in other exp. 


Used in other exp. 
Died 

Sacrificed 
Sacrificed 
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Fig. 1. Boyer rat sarcoma. Section through a 


vascular portion, 100 X. 


Fig. 3. Boyer rat sarcoma. 
central portion. 
No. 27, 200 X. 


Section through 
This was the transplant in female 


FEEDING EXPERIENCES 


Females No. 2, 3, 7, 9, and 11 were fed 


10 mg. daily for 8 days. Female No. 8 
and male No. 12 received a single injection 
of the unneutralized acid. Male No. 12 
developed the slough, after which these 
two animals were fed cevitamic acid. Male 
No. / was first fed for 9 days and then was in- 
jected for 3 consecutive days with 25 mg. of 
the acid. The controls both succumbed on 
Dec. 28, 1934. These observations revealed 


FIBROSARCOMA TREATED WITH CEVITAMIC ACID 


Fig. 2. Boyer rat sarcoma. Magnified 200 X. 


Fig.4. Intra-abdominal tumor taken from female 
rat No. 27, which developed during the injections of 
cevitamic acid, 200 X. 


noessential differences in the behavior of the 
tumor under the influence of material, 
except that in female No. 7 the tumor 


regressed. 


EXPERIENCES WITH INJECTIONS OF 
CEVITAMIC ACID 


Group II consisted of six animals, four 
experimental and two controls. Each was 
injected intraperitoneally three times a 
week with 25 mg. of cevitamic acid neu- 
tralized with 12.5 mg. of c.p. sodium 
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bicarbonate dissolved in 2.5 c.c. of dis- 
tilled water. Measurements of the tumor 
were taken at the beginning and termi- 
nation of the experiment. All animals had 
to be sacrificed, or were dead by the 
twenty-sixth day. Although the Boyer 
sarcoma No. 1 rarely infiltrates, the 
animals succumb to the exhaustion pro- 
duced by carrying it, absorption of slough- 
ing tissue products, and not infrequently 
of the anemia from the hemorrhage. 


BLOOD COUNT ON ANIMALS IN GROUP II 


Female Male Female Female 
No. 24 No. 17 No. 28 No. 33 
Control Control 
Hemoglobin 105% 85% 68% 50% 
Erythrocytes 5,650,000 4,940,000 3,190,000 2,450,000 
Color Index 0.88 0.88 1.06 1.20 
Leukocytes 4,000 3,000 5,000 5,600 
Polymorpho- 
nuclears 45% 35% 59% 57% 
Large Lym- 
phocytes 5 7 3 2 
Small ~ Lym- 
phocytes 45 50 29 35 
Mononuclears 2 6 3 3 
Basophiles 0 0 1 1 
Eosinophiles 2 1 3 1 
Transitionals 1 1 2 1 
Endothelial 


Observations.—Female No. 24 and male 
No. 17 were controls and had to be sacri- 
ficed. Male No. 7 died and was found 
mutilated. Females No. 28 and No. 33 
carried bilateral transplants and showed 
a marked hyperchromic anemia. Female 
No. 27 presented a striking feature; she 
was found dead with the abdomen mod- 
erately distended by bloody fluid. Whitish- 
yellow neoplasms 2 X 2 mm. to 2 X 2 cm. 
studded the omentum and mesentery. 


Several were implanted on the anterior 
wall of the stomach, and a few were float. 
ing freely in the peritoneal cavity. Frozen 
sections revealed a structure which sug- 
gests an endothelioma (Fig. 1). Blood 
count was not made on this animal. The 
sarcoma transplants behaved no differ. 
ently in any of this group. 


CONCLUSIONS 


Fourteen rats, inoculated with a fibro- 
sarcoma produced by 1:2:5:6 dibenz- 
anthracene, were treated with oral and 
intraperitoneal administration of cevitamic 
acid, and no marked difference was noted 
on the behavior of the tumors in the con- 
trol and experimental animals, except for 
the regression of the tumor in one animal. 

Two of four injected rats showed a 
hyperchromic anemia. One developed 
multiple intra-abdominal tumors which 
resembled an endothelioma, in addition to 
the fibrosarcoma from the transplant. 
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Action of As- 
Biochemical 


GROUP II 
Measure Tumor 
Animal Start Finish Antemor. Postmor. Treatment Remarks 
Female No. 24 1/31/35-2/26/35 2.0 X 1.6 4.13.5 Control No anemia 
Male No. 17 1/31/35-2/26/35 1.4X 1.0 3.6 X 3.0 Control No anemia 4 
Female No. 27 1/31/35-2/25/35 2.0X1.8 3.72.7 25 mg.cevitamic Multiple intra-abdomi- 
acid injected nal tumors 
Male No. 7 1/31/35-2/25/35 2.0 X 2.0 3.23.1 25 mg.cevitamic Died and found mu- 
acid injected tilated 
Female No. 28 = 1/31/35-2/26/35 1.2 X* 1.0 ; 
1.9X1.9 5.0 X 4.9 25 mg. cevitamic Marked hyperchromic 
acid injected anemia , 
Female No. 33 1/31/35-2/26/35 2.01.7 Left 3.0X2.7 25 mg.cevitamic Marked hyperchromic 
acid injected anemia ‘ 
1.2X1.1Rt. 4.9X4.3 25mg. cevitamic Marked hyperchromic 
acid injected anemia 
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OBSERVATIONS ON THE USE OF 800,000-VOLT ROENTGEN RAYS IN 
RADIATION THERAPY: 


By HENRY SCHMITZ, M.D., F.A.C.S., F.A.C.R., Chicago 


From the Department of Gynecology, Loyola University School of Medicine, and the 
Mercy Hospital Institute of Radiation Therapy 


volt peak transformer and a cascaded 

Coolidge tube, were added to the equip- 
ment of radium and 200,000 volt-transform- 
ers and oil-cooled, shockproof Coolidge 
tubes in the department of radiation ther- 
apy at the Mercy Hospital, Chicago. I take 
the liberty to record the observations made 
with the ultra-short wave roentgen ray 
in the treatment of malignant tumors. 
A thorough efficiency in the operation 
of the new installation was soon acquired, 
the greatest difficulty being in the op- 
eration of the two-section tube. How- 
ever, a new and improved tube was in- 
stalled about Sept. 1, 1933. Since then, 
there has not occurred a single breakdown 
due to puncture or leakage, though the 
tube, at the present writing, has registered 
more than 2,000 hours at a 10-ma. load. 
The transformer and cascaded tube with 
water-cooling and oil vacuum pumps are as 
easily operated as a 200,000-volt trans- 
former and oil-cooled gas-free tubes. 

The observations may be divided into 
those of a physical nature and biologic re- 
actions, observed clinically in the tumors 
and in the patients. The physical factors 
should designate the quality of the radia- 
tion, the relative distribution of the radia- 
tion intensities in the tissues, and the quan- 
tity or radiation dose absorbed in the body. 
The biologic factors comprise the palliative 
effects—relief from pain, bleeding, and in- 
fection, the state of the blood, and the 
arrest in growth and resorption of the tumor 
tissue. 

The radiation dose is the product of 
quality or intensity and the time duration 
of application. It may be expressed in a 


* Read at the Annual Meeting of the California State 


— Society at Yosemite, California, May 13-16, 
5. 


I" the beginning of 1933, an 800,000- 


biologic or physical magnitude. The for- 
mer may be denoted as the erythema skin 
dose, the threshold skin dose of Failla and 
Quimby, or the tolerance skin dose of 
Schmitz. The ratio between these biologic 
doses is as 150 : 100 : 200. The physical 
unit of the radiation dose is the interna- 
tional r, which should be determined by 
standardized dose meters. In denoting the 
dose in either the biologic or physical 
measurements, the following factors should 
always be stated: the voltage or wave 
length; the half value layer; the type of 
current and transformer; the type of tube, 
whether water- or oil-cooled, or whether 
made of thin glass or pyrex glass walls; the 
filter, and its position within the radiation 
beam; the focus-skin distance; the size, 
location, and number of fields; the milli- 
ampere load, and the number of r applied 
to each field. Thus, one may be able to 
duplicate the technic either for experimen- 
tal or therapeutic purposes. It is necessary 
also to describe the diameters of the body 
portion which contains the growth and the 
size of the growth, with its relation to the 
body surfaces on which the fields are placed. 
In this way the topographical relations are 
obtained which should facilitate the plan- 
ning of a correct technic of treatment. 


THE PHYSICAL FACTORS 


The physical factors of special interest in 
800 K.V. roentgen therapy are: (1) the de- 
termination of the quality of radiation; (2) 
the distribution of absorption within the 
body volume; (3) the determination of the 
skin dose. Owing to the complicated na- 
ture of these phenomena, such determina- 
tions can at best be only approximations. 
They are useful, however, if the permissible 
error is within the region of practical thera- 
peutic application. 
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PTUROUGH 1.0mm. CU 


Fig. 1. Graph to determine the effective wave 
length from the percentage of absorption through 
1 mm. copper. 


THE DETERMINATION OF QUALITY 


The quality of radiation should be ex- 
pressed in the effective or average wave 
length. If the latter is known, then the 
effective or average voltage may be calcu- 
lated from the equation 


h , 
ead V eff. 
h being the Planck constant 12.354. The 
effective wave length may be ascertained 
by Duane’s method, although the results of 
such a determination might be more cor- 
rectly referred to as the “apparently” aver- 
age wave length. The percentage of ab- 
sorption in 1 mm. of copper of a given 
roentgen beam is measured in air with a 
standardized r-meter. The effective wave 
length is then read off from a graph (Fig. 1). 
Glasser determines the half value layer in 


millimeters of copper, which will reduce the 
surface intensity measured in r to one-half. 
From this half value layer, the effective 
wave length is read off from a graph con- 
structed by Glasser. 

Let us assume that the surface intensity 
with known factors is 48 r per minute, and 
that after passing through 1 mm. of copper 
it is 40 r per minute. Then the percentage 
of transmission through 1 mm. of copper is 
83.5, and the effective wave length of this 
particular roentgen beam is 0.06 A. Divid- 
ing 12.354 by 0.06 gives 259,000 as the 
effective voltage. The minimum wave 
length of the same beam is 0.029 A., corre- 
sponding to the maximum voltage 426,000 
as 12.354 : 0.029 = 426,000. It is, there- 
fore, a simple procedure to determine the 
quality of radiation (Table I). 

There is, however, a difference in the 
output of transformers and tubes. There- 
fore, the type of transformer should be 
stated, as constant potential, pulsating 
doubling circuit, mechanical rectifier, coil 
and so forth. The last two have very 
abrupt and steep wave forms. The variance 
in output of constant or pulsating doubling 
potentials at high voltages is probably less 
than 10 per cent, while that of mechanical 
rectifiers and coils probably varies as much 
as 50 to 60 per cent from the output of the 
former. Also, there may be a variation in 
output in different tubes due to glass ab- 
sorption, which may be corrected by a cor- 
responding reduction of the heavy metal 
filters, and to distortion in wave form of 
current and voltage inherent in the tube 
design. 


DISCUSSION OF ABSORPTION 


The absorption of rays in a body or 
medium is the crux of the success of radia- 
tion therapy. Absorbed rays become thera- 
peutically effective; absorption is either 
direct or indirect. 

The rays, when impinging upon colloid 
matter, lose kinetic energy by the recoil, 
and the emerging ray has a longer wave 
length. This is the Compton effect or scat- 
ter. If the body traversed by the rays has 
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a volume like the human body or the water 
phantom, then the Compton effect is not a 
single occurrence but recurs repeatedly and 
as often as it strikes colloid matter. Each 
time, energy is given off which is trans- 
formed into an electron when becoming ab- 
sorbed, and each time the primary ray 
becomes correspondingly softer, until all of 
the ray may finally become absorbed. 

Rajewsky, in determining the degree and 
mode of absorption due to the Compton 
scatter, found the former equal to one 
Compton scatter in bodies not more than 2 
cm. deep, and equal to four or five times the 
single Compton effect in bodies 10 or more 
cm. deep. Rajewsky also discovered that 
there is a zone in the depth in which Comp- 
ton scatter and absorption are maximum. 
This layer or zone of maximum absorption 
depends on the wave length, the size of the 
field, and the filter thickness, and is inde- 
pendent of the focus-skin distance. If the 
voltages of the roentgen ray vary, but the 
field size and filter are kept constant 
(Table I), then the following values for 
maximum Compton absorption are ob- 
tained (see next column): 

For unfiltered radiation, and for 1.0 mm. 
copper filtered radiation of 200 K.V. max., 
the zones of greatest absorption were 3.0 
and 5.8 cm., respectively. If the field sizes 
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Depth of Maximum 


Kilovolts Max. Compton Absorption 


100 2.5 cm. 
200 5.8 cm. 
400 9.0 cm. 
800 10.5 cm. 


were 10 and 20 sq. cm., and the voltage and 
filter were constant, then the maximum 
Compton absorption would occur at 4 and 
5.8cm., respectively. If the focus-skin dis- 
tances were 30 and 50 cm., and the voltage 
and field size were constant, then the maxi- 
mum absorption would occur at 5.8 cm., 
but the intensities would be 22 and 30 per 
cent of the surface intensity. The maximum 
absorption zones may be plotted against the 
effective wave lengths or effective kilovolts 
(Fig. 2). 

These observations indicate that if the 
size, extent, and depth of the growth are 
known from measurements of the patient’s 
body or from roentgen films taken in two 
planes, the voltage may be selected which 
will bring the growth, by cross-firing, within 
the zones of maximum absorption. 

The custom of designating the depth dose 
at 10 cm. is not sufficient. It should also be 
supplemented by the designation in centi- 
meters of the zone of maximum absorption, 
which depends on the wave length or volt- 
age, the filter, and the field size of a given 
beam of roentgen rays. 


TABLE I—SHOWS MAXIMUM VOLTAGE, MINIMUM AND EFFECTIVE WAVE LENGTHS, FILTER, 

EFFECTIVE VOLTAGE, DEPTH OF MAXIMUM ABSORPTION ZONE, HALF VALUE LAYER, ERYTHEMA 

SKIN DOSE IN rf, WITH BACK-SCATTER AND 10-FRACTION TOLERANCE DOSE IN fr, WITH 
BACK-SCATTER 


K.V. XA Min. Filter in Mm. r Eff. 
Max. inA.U. Cu Al Sn in A. U. 
100 = 0.128 1.0 0.35 
140 0.088 0.25 1.0 0.20 
170 0.073 0.50 1.0 0.165 
200 0.062 0.50 1.0 0.15 
200 =0.062 »=-0.75—s:1..0 0.142 
200 «=©20.062 #1.0 1.0 0.122 
200 =60.062 «=«2.0~—«:1.0 0.11 
250 0.049 1.0 1.0 0.125 
300 0.041 3.0 1.0 0.084 
400 0.031 5.0 1.0 0.054 
400 0.031 7.0 1.0 0.05 
500 0.025 5.0 1.0 0.05 
600 0.021 5.0 1.0 0.047 
700 «= (0.018 Ss iB.0s«i1-.0 0.045 
800 0.015 4.388 2.0 +1.56 0.035 


800 0.015 : 0.030 


Depth Ten 
in Cm. Seb. Fraction 
of Max. EDV Ab. with Tok PD: 
Absorp- in Back- inr 
K.V. tion Mm. scatter with Back- 
Eff. Zone Cu inr scatter 
32 1.75 O7t2 
61 3.10 0.50 625 10 X 125 
75 4.75 0.75 725 10 X 145 
2.5 5.40 0.90 775 10 X 155 
87 6.20 LAR? 800 10 X 160 
102 20) 1.58 875 10 X 175 
112 7.40 1.94 910 10 X 180 
98.8 7.00 1.65 860 10: K% £70 
147 7.90 2.50 1075 10 X 215 
229 9.10 4.50 1325 10 X 265 
247 9.30 5.00 1375 10 X 275 
247 9.30 5.00 1375 10 X 275 
263 9.40 5.20 1410 10 X 280 
275 9.70 6.00 1450 10 X 290 
355 10.50 8.20 1575 10 X 315 
412 10.90 9.00 1700 10 X 340 
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THE RADIATION DOSE 


The determination of the skin dose of 
roentgens activated by 800 K.V. peak was 
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Fig. 2. 


not difficult. Glasser had found that the 
number of r to produce the same biologic 
skin effect, that is, an erythema skin dose, 
varied with the voltage. The higher the 
voltage, or the shorter the wave length, the 
more r were needed to produce the ery- 
thema skin dose. The number of r to pro- 
duce an erythema skin dose, with 140 K.V. 
max. and 0.25 mm. Cu filter, was 625 with 
back-scatter, and with 200 K.V. and 1 mm. 
copper filter, 900 r with back-scatter. As 
the ratio between the erythema skin dose 
and the threshold skin dose is 3 : 2, it fol- 
lows that their values for the threshold skin 
doses are, for 140 K.V. max., 427, and for 
200 K.V. max., 600. These r values may be 
plotted against the wave length, effective 
kilovoltage, or half value layer (Fig. 3). 
Then, the values may be read off for any 
quality of radiation. 

These r values have been employed in all 
our work, and found correct. To obtain 
the r values for any of the skin doses given, 
it is necessary only to remember the ratios: 
T.S.D. : E.S.D. : Tol.S.D. = 100 : 150: 
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UALF-VALUE-LAYER IN COPPER 





200. The tolerance skin dose is the highest 
permissible skin dose applicable in one sit. 
ting. It causes a wet dermatitis within 
from 14 to 21 days, and should not be re. 





7 6 9 10 


Graph to determine the zone of maximum absorption. 


peated if applied with maximum kilovoltage 
of 200 or less. If the dose should be re- 
peated, either intentionally or inadver- 
tently, then induration of the tissues and 
latent ulceration may ensue. If a Tol.5.D. 
were applied with 800 K.V., then the dose 
may be repeated once within from four to 
six months. 

Fractionation of the dose with ten inter- 
val applications, one sitting given every 
other day, permits the application of an 
additional 50 per cent r. Thus it is safe 
to apply 10 X 315 r every other day if 
800 K.V. max. r are used, as 1,050 r is the 
Tol.S.D.withback-scatter. Therefore, 2,100 
r is the Tol.S.D., and 50 per cent additional 
gives 10 X 315 r with back-scatter. 

A simplified method of determining a 
single dose when ten fractions are to be given 
to a field within twenty-five days if the 
threshold, erythema, or tolerance skin dose 
with back-scatter is known, is to multiply 
the r number to attain a threshold skin dose 
by 0.3 to obtain the single fraction dose, 
their number to attain an erythema skin 
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dose by 0.2, and the r number to attain a tol- 
erance skin dose by 0.15. For instance, 200 
K.V.with 1.0 mm.Cu+1.0 mm. Al filter give 


forT.S.D. 600r 0.3=180 r, 
for E.S.D. 900 r 0.2=180 r, and 
for Tol.S.D. 1,200 r 0.15 =180 r. 


That is, 10180 r gives the total fraction 
dose, if 200 K.V. roentgens are used. 

The procedure described is adaptable to 
all roentgen rays, regardless of the type of 
transformer. It requires the measurement 
of the percentage absorption occurring in 1 
mm. of copper. The perusal of the table 
and curves gives one all factors necessary to 
determine quality, zone of maximum ab- 
sorption, and dose. The method has been 
used for many years, and has always been 
found to be correct. 


CLINICAL OBSERVATIONS 


The clinical observations of special sig- 
nificance concerned: (1) the palliative ac- 
tion; (2) the systemic reaction; (3) the 
local changes, (a) in the tumor, (d) in the 
normal tissues. Permanent results or cur- 
ability rates cannot be discussed, as only 
two years have elapsed since the beginning 
of the ultra-high voltage treatment. 

The discussion of the clinical observa- 
tions may be facilitated by the citation of a 
few cases picked from the files at random. 

Mrs. D. S., clinical No. 4,833, was ad- 
mitted May 19, 1933, for a recurrent fibro- 
myxo-chondro-sarcoma of the right thigh. 
The tumor, which had appeared in June, 
1931, had been subjected to two operations 
and two courses of roentgen-ray treatment 
at other hospitals. It measured 15 cm. in 
length, 10 cm. in width, and 10 cm. in 
depth, and was firmly fixed to the upper 
shaft of the right femur. There was con- 
tinuous severe pain in the entire leg and in- 
ability to use it. The clinical diagnosis was 
recurrent chondro-sarcoma of right thigh, 
Clinical Group IV. The patient’s weight 
was 95 pounds. Treatment was instituted 
on May 20. The observations were as fol- 

lows: complete relief from pain after about 
2,500 r, without back-scatter, had been de- 


800,000-VOLT ROENTGEN RAYS 





= 
Zz 
a 
r= 
‘0 
ion 
Z 
8 





EPPECTIVE. WAVE LENGTH IN ANGSTROM UNITS 


Fig. 3. Graph to determine the radiation eryth- 
ema skin dose in r with back-scatter for varying 
qualities or wave lengths. 


livered through two ports; slow but per- 
ceptible reduction in size after about 4,000 
r, without back-scatter, had been given. 
After treatment the tumor continued to de- 
crease in size, and had resorbed completely 
by December. The rate of resorption was 
observed by roentgenograms taken at inter- 
vals of eight weeks. The patient’s weight 
increased to 131 pounds. She was able to 
leave the hospital, walking. The skin reac- 
tion could not be studied due to the previous 
treatment. The condition has persisted up 
todate. There is now developing a firm in- 
duration of skin and muscle, probably due 
to the repeated x-ray treatments with 200 
K.V. and one course with 800 K.V. 

Mrs C. Z., aged 44 years, primipara, 
clinical No. 5,251, entered the hospital on 
Feb. 14, 1934, for right-sided, deep pelvic 
pain. Uterine hemorrhages had begun in 
June, 1933. Abdominal supravaginal cor- 
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pus amputation had been performed in 
November, 1933, but bleeding had con- 
tinued and became associated with con- 
tinuous deep pelvic pain in the right side. 
Biopsy was taken in January, 1934, and 
showed carcinoma. The cervix was now re- 
moved. Pain persisted and the patient 
was advised to re-enter the hospital. Ex- 
amination revealed infiltration of the right 
parametrium, with fixation. Clinical diag- 
nosis was recurrent carcinoma of the cervix, 
Clinical Group IV. The weight was 107 
pounds. Treatment was begun on Feb. 15. 
The pain abated gradually during treat- 
ment. The induration in the parametrium 
became movable; within four months the 
mass was completely resorbed. The skin, 
within three weeks, was red, epilated, and 
exfoliated in places, with wet dermatitis 
which healed within about another three 
weeks. The weight had increased to 120 
pounds. The pelvic condition has so far re- 
mained free from recurrence. 

Dr. J. B., clinical No. 5,586, was ad- 
mitted in December, 1934, with an ulcer of 
the mucosa of the right cheek of three 
It was about 4.5 X 4 


months’ standing. 
cm. in diameter, and had penetrated the 
entire cheek including the skin, where an 
elevation 3 cm. in diameter and a livid dis- 
coloration were seen. The biopsy revealed 
a proliferating infected undifferentiated 


carcinoma. The clinical diagnosis was 
carcinoma of buccal mucosa, Clinical 
Group IV. Ultra-high voltage was given. 
Within two weeks the tumor began to 
recede, the skin was soft and movable 
over the mass, and the diameter of the ulcer 
was about 2 centimeters. At the termina- 
tion of treatment, the tumor had practi- 
cally gone, the mucosa was whitish, the skin 
exfoliating. Within eight weeks there was 
complete anatomic healing. 

The sequence of reactions and clinical re- 
sults, which was the same in these cases, 
responding to this type of therapy, was as 
follows: (1) Palliation occurred with on- 
set of reduction in size of tumor, and ap- 
peared about the mid-period of treatment. 
(2) Absorption of the growth appeared 
within from two to six months. The rate 


RADIOLOGY 


depends on the size and location of the 
growth and on the presence of connective 
tissue cells and the modification of tumor 
cells. (3) There is gain in weight and 
strength due to the attainment of freedom 
from symptoms and degenerating processes, 
(4) The local changes in the skin consist of 
epilation, erythema, and exfoliation, with a 
wet dermatitis in most of the cases. The 
mucosa of the vagina, bladder, rectum, and 
oral cavity assumes a deep red color after 
50 per cent of the dose has been given, and 
a white pseudo-membranous mucositis at 
the end of the treatment. Frequent and 
painful urinations, and diarrhea were ob- 
served during pelvic radiations; also, dry- 
ness and burning in the gastro-intestinal 
tract. These conditions subside within from 
four to six weeks. 

Blood examinations have been made 
routinely and at stated intervals. The 
erythrocyte count, hemoglobin percentage, 
leukocyte and differential count have been 
determined before the beginning of treat- 
ment and after the fifth, tenth, twelfth, 
fourteenth, eighteenth, and twentieth treat- 
ments in 60 consecutive cases. Significant 
decreases in the erythrocyte count (300,000 
or more) occurred in only 10 cases, and 
were practically always associated with far 
advanced malignant disease. In six in- 
stances there was a definite increase in the 
number of erythrocytes during the course 
of treatment. The remaining cases showed 
no significant changes. 

Changes in the erythrocyte count were 
usually but not always accompanied by a 
corresponding change in the percentage of 
hemoglobin. In three cases, the hemo- 
globin percentage fell 10 to 15 points 
without any decrease in the erythrocyte 
count. 

Changes in the leukocyte count occurred 
more frequently and were more pronounced 
than the changes in the erythrocyte count 
or hemoglobin. The leukocyte count 
dropped to or below 4,000 in 21 cases. In 
19 of these cases, the leukopenia was very 
transient and the differential counts re- 
mained normal. Only two instances of 
stubborn leukopenia were observed and 





SCHMITZ: 


these were both associated with multiple 
metastases to the bones. 

The observations show the following: 

(1) There is early relief from subjective 
symptoms such as pain, distress, discharge 
and bleeding, which is evident at about the 
mid-period of the treatment, that is, from 
the fifteenth day on, as the course is ex- 
tended over four weeks. The relief is per- 
manent with an arrest of growth, and symp- 
toms reappear with a recurrence. 

(2) The systemic reactions are mild. 
Nausea, vomiting, and loss of appetite are 
infrequent. This is very apparent to one 
familiar with medium voltage therapy, 7.e., 
180 to 220 K.V. maximum. At the onset of 
the skin reaction and mucositis, symptoms 
referable to these complications arise, as 
burning and itching of skin, frequent and 
burning urinations, and frequent watery 
and mucous stools. They appear about the 
twenty-first day, reach a climax at about 
the fifth or sixth week, and then gradually 
abate until complete healing has occurred 
at about the seventh to eighth week. 

(3) The effect on the growth is seen 
early. If no decided reduction in size of 
growth occurs at about the twenty-first day, 
then it may be assumed that total arrest 
or resolution of the growth will not occur. 

The effects on the normal tissues of the 
skin and mucous membranes are erythema, 
epilation, exfoliation and secretion in the 
former, and erythema, pseudo-diphtheritic 
mucositis, and watery and mucous dis- 
charge in the latter. They disappear at 
about the sixth to seventh week. The hair 
regrows almost invariably, the tanning is 
slight, and complete restitution is seen in the 
majority of the cases by the end of four to 
six months. Induration of the skin is not 
seen. If the general health of the patient 
had not been unduly lowered, as seen in ad- 
vanced and infected cancers, the effect on 
the blood count did not show any marked 
reduction in the number of red and white 
cells or the percentage of hemoglobin. 


COMMENTS 


The action of ultra-high voltage roentgen 
Tays is dependent on the energy transfor- 
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mation, and the formation and absorption 
of a larger number of electrons in the tis- 
sues. 

Lauritsen has stated that absorption oc- 
curs in three different modes: (1) Absorp- 
tion of a narrow beam in air, fly eggs, and 
other thin material. This can be attained 
with low voltage, unfiltered radiations. 
(2) Absorption of a wide beam in the interior 
of a large body. Such a condition prevails 
in massive and deep-seated tumors. The 
use of ultra-high voltages is confined to such 
cases. (3) Absorption of a wide beam ina 
superficial area of the body, as the breast. 
We are concerned with the absorption in 
massive and internal tumors. Here we are 
dealing with the total absorption, composed 
of true absorption and the scatter in the 
deep tissues, which latter is between 40 and 
50 per cent of the total energy. The re- 
lation is very complex, and is responsible 
for the lack of parallelism between roent- 
gens and biologic effects. 

Lauritsen further has stated that, with 
100 K.V. equivalent, one r represents a 
total energy absorption of 3,500 ergs per sq. 
em., and, with 400 K.V. equivalent, it repre- 
sents only 2,800 ergs persq.cm. If500r at 
100 K.V. quivalent produce a skin eryth- 
ema, then 1,000 r will be required to pro- 
duce a similar reaction with 400 K.V.equiva- 
lent. The total energy delivered into the 
body in the two instances may be compared. 
At 100 K.V. equivalent, 500 r represent 500 
X 3,500 or 1,750,000 ergs per sq. cm.; at 400 
K.V. equivalent, 1,000 r represent 1,000 X 
2,800 or 2,800,000 ergs per sq. cm. This 
means that the higher voltage delivers 60 
per cent more energy into the body as a 
whole when the same skin reaction has been 
produced. Also, a greater fraction of this 
greater amount of energy will be absorbed 
at a greater depth with the 400 K.V. 
equivalent, while near the surface the ab- 
sorption is the same for 400 and 100 K.V. 
equivalent. This coincides with the find- 
ings of Rajewsky that the higher the volt- 
age the deeper will be the zone of maximum 
absorption. 

The biologic reaction corresponds almost 
entirely to the absorbed energy, especially 
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in more mature cancers. Hence, deep radi- 
ation therapy requires the use of such a vol- 
tage that the tumor is brought within the 
zones of maximum absorption. 

The object of the further development 
of radiation therapy should be the develop- 
ment of transformers to safely deliver any 
voltage desired, and the construction of 
roentgen tubes to activate voltages of wave 
lengths close to those of radium. Radia- 
tion intensities should not only be meas- 
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ured on the surface but especially at the 
place where the action is desired. 

The clinical observations made with 800 
K.V. seemingly run parallel to the biologic 
reactions, which are superior to those seen 
with low and medium voltage roentgen-ray 
therapy, and result from the increased ab- 
sorption in the depth of the body from 
ultra-high voltage roentgen therapy in 
comparison to that occurring in medium 
and low voltage therapy. 








OSTEOPOIKILOSIS 


By I. SETH HIRSCH, M.D., New York City 


F the many obscure benign systemic 
bone diseases, osteopoikilosis (osti- 

tis condensans generalisata or osteo- 
pathia condensans disseminata) is one of 
the most interesting. It is a congenital 
hereditary condition in which there are 
found small areas of compact bone within 
the cancellated structures of almost all the 
bones except the skull. These areas are 
usually located in the epiphyseal and meta- 
physeal portions of the bone.’ 

The lesions are of two types: 

1. Nodular Type (punctate).—Numer- 
ous small bead-like dense sharply circum- 
scribed nuclei of compact bone. 

2. Linear Type (strie).—Sharply de- 
fined linear areas of dense bone, disposed 
more or less parallel to the axis in the meta- 
physes. 

Either of these lesions may exist in pure 
form or both types may be present either in 
the same or in different bones in the same 
subject. 

Symptomatology.—The disease is not as- 
sociated with local or general symptoms 
and is usually discovered accidentally. 
Aside from the changes above described, 
the bone is normal in all respects. There is 
no tendency to fracture. The foci do not 
enlarge with the growth of the bone, but 
appear to assume greater density with ad- 
vancing age. 

The disease has been found in indi- 
viduals with congenital syphilis (Bloom),? 
achondroplasia (Guelliars and Mallaret), 
abdominal tuberculosis (Van Dorp and 
Beucker). Busche and Ollendorf and also 








_ "Single isolated nodules (the so-called compact 
islands) or strie are not an uncommon finding. The 
connection between these and the generalized disease Fig. 1. Diagram showing the distribution of 
is not understood. the lesions. 
* Bloom describes a case of osteopoikilia in an adoles- 
cent of 17 who presented many cardinal symptoms of : ae 
congenital syphilis. No changes were found in the Windholz reported the association of osteo- 
mother, the two younger sisters, and a younger brother, poikilosis with a disease of the skin ‘‘der- 


except in the case of the next younger sister, in whom a : : : : : ” 
single focus 2 mm. in diameter was found at the base of matofibrosis lenticularis disseminata, but 


the second metacarpal of the left hand. this association is by no means constant 
349 
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close packing of the lamelle. The thick. 
ened trabeculae may be arranged] concen. 
trically around blood vessels. 


and the majority of the cases show no 


sclerodermatous changes. 
Pathology.—Schmorl reported that the 


i 


Fig. 2. Showing the distribution of the lesions in the bones of the foot. The 
irregular thickenings of the cortex of the second and third metatarsal bones re- 


semble the lesions of melorheostosis. 


foci consist of numerous bone trabecule of 
various thicknesses arranged compactly 
but regularly, the bone resembling the 
structure of the spongiosa and not that of 
the cortex. These foci of compact bone 
appear to be arranged in the axis of 
the main trabecule. The trabecule are 
slightly thicker than those of the normal 
bone in that particular region. The ‘‘com- 
pactness”’ of the nodules as visualized in the 
roentgenogram is due both to this and to 


The microscopic findings give no clue 


to the genesis of the disease. Schmorl be- 
lieved that an endochondral origin can be 
discounted because the foci show no connec- 
tion with the endochondral zone of growth 
and suggested a developmental rest— 
islands of primitive bone. 

The blood phosphorus and calcium de- 
terminations are normal. 

Epiphyseal ossification and bony de- 
velopment is normal. 
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Distribution —The nodules have been 
found in all the bones except the skull. 
They are located in the epiphyseal ends, 
but have been reported in the midportion 
of the diaphysis of the clavicle and in the 
lower jaw (Bloom).* (Fig. 1.) 

The bone structure in the neighborhood 
of these nodules may be normal, but usually 
the lamella of the spongiosa are thickened. 
In some of the nodules, the periphery is 
more dense than the center. 

The linear lesions are disposed more or 
less parallel to the axis of the ends of the 
long bones, in the wings of the sacrum, in 
the iliac bones, and scapule. These strize 
are for the most part located in the meta- 
physes, beginning at the epiphyseal line and 
extending for a varying distance into the 
diaphysis. The direction of the strize cor- 
responds to the architecture of the can- 
cellated structure of the particular bone. 
Thus in the long bones they are parallel to 
the long axis, but in the wing of the ilium 
they are disposed radially. In the scapula 
the radiations extend outward from the 


glenoid process. They are evenly disposed 
throughout the whole thickness of the can- 
cellated structure. 


CASE REPORTS 


Two cases are here reported; a father 
aged 40 and his son aged 16. A daughter 
showed no evidence of the lesion. The his- 
tory was entirely negative. The father ap- 
peared for examination because of an injury 
to the foot and the examination disclosed 
the disease. The children were then ex- 
amined. The boy shows the pure nodular 
lesion, but in the bones of the father mixed 
lesions are found in several locations. 

The nodular foci in both these cases are 
most numerous in the bones of the hands 
and feet (Figs. 2and 3). In the pelvis they 
lie near the acetabulum and the symphysis. 

In the neck of the femur the nodules fol- 
low the shaft structure. The foci are thick- 
est near the joint surfaces (Fig. 4). 

In the upper end of the femur they are 
numerous in the head, neck, and trochant- 


. It is interesting to note that the two centers of ossi- 
fication first to appear in the fetus are at these sites. 


Fig. 3. Distribution of the lesions in the bones of 
the hands. An area of eburnated cortex is found 
in the terminal phalanx of the second finger and in 
the first metacarpal. 


ers. In the lower end of the femur they are 
confined to the condyles, the cancellated 
structure of which shows coarsened trabecu- 
le (in the father). 

The upper end of the tibia shows a few 
nodules and marked thickening of the 
lamelle. The head of the fibula is free. 
The lower third of the fibula and the tibia 
show thickened trabecule and nodules. 
The lower end of the tibia in the child 
shows the linear lesion without nodules. 

All the bones of the foot contain nodules. 
The second and third metatarsals of the 
father show definite cortical thickening, 
irregularly disposed as longitudinal bands 
(Fig. 2). There are nodules in the ribs. 
All the bones of the shoulder girdle show 
the changes in a characteristic manner, a 
few nodules being present in the lower 
humeral diaphysis. The bones of the elbow 
joint show nodular lesions. 

The bones of the wrist joint and all the 
bones of the hands show the typical changes 
though the nodules are most numerous in 
the carpal bones. The first metacarpal 
bone, the phalanges, and the lower end of 
the right ulna of the father show areas of 
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diffuse, irregular, cortical, eburnating sclero- 
sis, band-like in shape and involving one 
aspect of the bones. 


Fig. 4. 


Comment.—The etiology of the disease is 
unknown. Both types of lesion are heredi- 
tary. Awalischwili reported a case in 
which seven members of one family had the 
lesion. The anomaly has been found by 
Heilborn in a fetus of four months. The 
lesion is more common in males. It may 
exhibit itself in different forms in various 
members of the family. Thus, in Voor- 
hoeve’s report, a father had the nodular 
type of disease and a son showed the linear 
lesions. 

The lesions apparently bear a relation to 
other forms of bone or cartilage dystro- 
phies. On this basis, these lesions may be 
due to inclusions of cartilage which have 
retained their primary calcification. 

Voorhoeve presents interesting observa- 
tions in the association which may exist be- 
tween osteopoikilosis and dyschondro- 
plasia, pointing out that in the cases of 
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osteopoikilosis described by him, various 
manifestations of the dyschondroplasia ex. 
ist (cartilaginous exostoses, isolated meta. 


Showing the distribution of the lesions in the pelvic bones and femora. 


physeal areas of abnormal transparency, 
slight enlargement of the metaphysis), and 
that, on the other hand, in the observed 
cases of dyschondroplasia small zones of 
compact bone comparable to the nodular or 
the striated form of osteopoikilosis are 
sometimes found. He concludes that the 
latter should be classified with the group of 
the dyschondroplasia. 

In the group reported by Wilcox the 
father and son showed the typical lesions, 
but the sister showed the skull lesion as- 
sociated with generalized osteitis fibrosa of 
the Paget type, in the frontal bone and in 
the bones of the middle and anterior fossa 
of the skull. There were apparently no 
other changes in the body. I have pointed 
out the hereditary character of generalized 
osteitis fibrosa of the Paget type. 

Nichols and Shiflett reported on a case of 
osteopoikilosis, observed for seventeet 
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years, Which also showed multiple osteo- 
chondromas and diffuse cortical lesions 


suggesting osteitis fibrosa. 


Fig. 5. Nodular type of disease. 
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Analogous combinations are present in a 
series of other hereditary systemic diseases 
of the skeleton, for instance, blue sclera 


-~ 


In the head of the humerus and in the 


glenoid process of the scapula, and in the acromial end of the clavicle and scap- 
ula, are numerous dense, oval, and rounded nuclei of compact bone. 


Further, Kahlstorf and also Branchini 
have pointed out the presence of lesions re- 
sembling the monomelic eburnizing osteitis 
(longitudinal condensation of the cortex) 
associated with osteopoikilosis. The ulna, 
metatarsals, metacarpals, and phalanges 
of the father in the case here reported 
showed the changes of this disease also 
known as melorheostosis, or flowing 
hyperostosis. 

It is interesting to observe that many 
cases of melorheostosis show associated 
osteochondromas and exostoses; for it sug- 
gests that the bone nodules of osteopoikilo- 
sis may be a dyschondroplasia of the same 
order—the displaced cartilaginous nuclei 
being located within the bone-enostoses. 

These associations would tend to point 
to a disease of the mesenchyme and the 
occasional simultaneous occurrence of os- 
teopoikilosis and lenticular disseminated 
dermatofibrosis shows that the responsible 
genu-mutation affects not only the osseous 
system, but also the remaining mesenchyme. 


with osteopsathyrosis. It must also be 
borne in mind that the endocrine deficiency 
in the mother may be related to the con- 
genital bone dystrophies. Osteopoikilosis 
has been observed in a fetus four months 
old. 

The question deserves further study. It 
is necessary, besides delving more deeply 
into the history and objective findings, to 
submit the families of individuals with this 
and allied bone diseases to a radiologic in- 
vestigation. Such findings may help to 
clear up the nature of many now obscure 
lesions by showing an interrelationship be- 
tween them, for the many apparently 
separate entities may well be the varied 
phases of a single disease and due to the 
same etiological factor. 
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CASE REPORTS AND NEW DEVICES 


OSTEOGENIC SARCOMA OF THE CLAV- 
ICLE TREATED WITH RADIATION AND 
FEVER THERAPY 


By HOWARD P. DOUB, M.D., Detroit, Michigan 
Department of Roentgenology, Henry Ford Hospital 


The results of the treatment of osteogenic 
sarcoma have always been disappointing re- 
gardless of the therapeutic method employed. 
Amputation, followed by irradiation or Coley’s 
toxins or both, has been the method of choice 


Fig. 1. Right clavicle showing pathological frac- 
ture with moth-eaten appearance of the bone and 
periosteal changes. 


Fig.3. Nine and one-half months after beginning 
of treatment, showing complete union, with disappear- 
ance of the pathological fracture and of the tumor. 


by several investigators who have recorded 
their results in the treatment of these cases. 
The administration of Coley’s toxins, which 
consist of mixed toxins of erysipelas and Ba- 
cillus prodigiosus, is usually followed by definite 
elevation of the patient’s temperature, with 
the usual symptoms of foreign protein reac- 
tion. We have felt for some time that the 
fever might be the active agent in whatever 


beneficial result was obtained from the use of 
these toxins. If this were true, the fever could 
be produced and controlled much more surely 
and exactly by mechanical means at our dis- 
posal than by the introduction of toxins into 
the body. The results of the work of Warren 
(1) in attempting to determine the thermal 
death time for transplantable animal tumors 
would seem to present experimental evidence 
that high fever can have a definite deterrent 
effect upon tumor cells. 


Fig. 2. Three and one-half months after beginning 
of treatment, showing beginning union with recalci- 
fication of bone. 


Fig. 4. Eighteen months after beginning of treat- 
ment, showing complete restoration of bone, with 
disappearance of the tumor. Patient clinically well. 


In the case under consideration the tumor 
involved the clavicle, which is a difficult site 
for excision. It was decided, therefore, to 
administer both fever therapy and irradiation 
therapy in the hope that the fever therapy 
might render the tumor cells more radiosensi- 
tive. Fever therapy was administered at 
weekly intervals and deep x-ray therapy at 
intervals of two months. 
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CASE REPORT 


Male, aged 30, laborer, first seen at this 
hospital Jan. 17, 1934. History of mild injury 
to shoulder two months previously, with later 
some swelling which disappeared and recurred 
several times. Two days before examination, 
while opening a car door, he experienced pain in 
the region of the right clavicle which per- 
sisted on motion. 

Examination revealed a mass about two and 
a half inches in diameter near the inner third 
of the right clavicle. There was no redness of 
the skin, but considerable tenderness. The 
mass was hard but not movable. The shoulder 
drooped and there was loss of active motion 
in the shoulder. 

X-ray examination of the right clavicle re- 
vealed a pathological fracture of the clavicle 
at the junction of the middle and inner thirds. 
The bone edges had a moth-eaten appearance 
with considerable decalcification. There was 
evidence of some periosteal bone production 
along the superior margin of the bone. This 
suggested a primary sarcoma of the clavicle. 

A biopsy of the tumor was then done and a 
diagnosis of osteogenic sarcoma was returned. 

The x-ray examination of the lungs was nega- 
tive for evidence of metastases. The Wasser- 
mann was negative. All other examinations 
were negative. 

Therapy.—This consisted of four series of 


deep x-ray therapy applied through the tumor 
anteriorly and posteriorly, using 200 K.V. with 
0.5 mm. copper and 1 mm. aluminum filtra- 
tion at 50 cm. F.S.D. A full erythema dose 
was applied anteriorly and approximately 


three-fourths of that amount posteriorly. 
An erythema dose is figured at 750 r units 
measured in air and given in one sitting. 

Fever therapy was administered at weekly 
intervals. A total of eight treatments was 
given, each consisting of a five-hour treat- 
ment during which the fever was constantly 
maintained at a temperature from 105 to 106 
degrees F., rectal temperature. This treat- 
ment was administered by means of the 
Kettering Hypertherm which has _ been 
made available to us through the courtesy of 
Mr. Charles F. Kettering. 

Three months after the initial treatment 
there was roentgenologic evidence of partial 
recalcification, with thickening of the bone at 
the point of fracture. The patient had, in the 
meantime, recovered the use of his arm and 
was free from pain. In five months the frac- 
ture was completely united and there was con- 
siderable thickening of the bone at that point. 
At this time there is a fusiform thickening of 
the bone at the point of fracture, but no evi- 
dence of the tumor can be seen on the roent- 
genogram. There is no pain or disability pres- 
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ent. The patient has been working constant} 
in a large industrial plant since August, 1934 
and is in excellent condition at the present 
time. 

We realize that but a short time has elapsed 
since the beginning of therapy, but it is our im. 
pression that the rate and completeness of heal. 
ing of the bone defect have exceeded those of 
any similar case we have treated by means of 
radiation therapy alone. We present this 
case in the hope that other radiologists wil] 
give this combined treatment a thorough trial 
if the opportunity presents itself. 
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TELEORADIOGRAPHIC UNIT EMPLOY- 
ING A SINGLE X-RAY TUBE FOR BOTH 
THE AMBULATORY AND BED PATIENT 


BY WALTER W. FRAY, M.S., M.D., Rochester, N.Y. 


From the Department of Medicine, Division of 
Radiology of the University of Rochester School of 
Medicine and Dentistry and Strong Memorial Hos- 
pital. 


Ceiling-mounted tubes for chest teleoradiog- 
raphy have been employed in a few of the 
larger hospitals for several years. A unit of 
this type has been recently described by Fea- 
ster (2), which permits centering the tube over 
the chest with the patient in a recumbent posi- 
tion. A unit almost identical with this con- 
structed by Warren (3) was in use in the radio- 
graphic division for about four years. We 
found the unit convenient in many ways. The 
patient does not need to be greatly disturbed 
and, therefore, many types of examinations 
are requested by the clinical services which 
would otherwise be omitted. Such a unit, in 
addition to the extra cost of a second tube, due 
to the individual tube characteristics, requires 
a separate calibration. This type of unit suf- 
fers the further handicap that the tube cannot 
be tilted to obtain satisfactory radiographs on 
individuals who are in a semirecumbent post- 
tion. 

We have always felt that the ceiling-mounted 
tube is much to be preferred, in spite of these 
disadvantages, to the old method of removing 
dangerously ill patients from bed, or obtaining 
chest films at short object-film distances, 
thereby rendering comparison of the emergency 
type of film wellnigh impossible with the films 
either previously or subsequently obtained. 
For the past two years we have been using 
a new type of unit which has all the advan- 
tages of our old ceiling-mounted tube as ; 
gards teleoradiography (in a dangerously 1 
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atient) without the disadvantages mentioned 
shove. With our present set-up we use only 
one tube for both the erect and the recumbent 


sition, thereby eliminating switching devices 
for energizing the ceiling tube. 


Fig. 1. 


Position of unit for the ambulatory patient. 
elevated and lowered by means of the strap handle (H). 
fastened by means of a collar to the plate (P). 
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the tube to the ceiling level by means of an ex- 
tension handle, readily grasped by the operator 
at standing height. When used for chest radiog- 
raphy in the erect position, the tube carriage 
is brought down to the level of the chest and 


iu 


The tube carriage is 
The tube stand is 
The latter is supported by 


two cross members with rollers (R) which travel along the overhead track. 
(S) The steel tubing contains counter-balancing weight. 


_The x-ray tube is supported on a conven- 
tional type of tube carriage. In place of the 
usual tube stand a long piece of Shelby tubing 
of proper diameter to conform with the size of 
the guard ring of the tube carriage reaches 
from the ceiling to the floor. The unusual 
length of this tubing permits the elevation of 


the carriage swung through the usual 90 degree 
angle in order to face the target of the tube 
toward the patient. 

This piece of equipment differs from the usual 
ceiling-mounted tube in that, in addition to the 
tube carriage the tube stand itself is ceiling- 
mounted, substituting for the short tube stand 





358 RADIOLOGY 


post a long piece of Shelby tubing which reaches elongated tube stand upon a ceiling track ryp. 
from the ceiling to the floor. To prevent the ning in the direction of the plate changer, to 
bending or buckling which might occur due to permit varying the target-object distance. 

the condition of imbalance resulting from the This was done by fastening the top of the 
weight of the tube and its carriage on one side _ two posts to a steel plate by means of collars, 


Fig. 2. Position of the unit for bed patient. The tube carriage is in the 
elevated position, 6 feet above the film. 


of the unit, the Keleket type of stand was em- the plate itself being rendered mobile by means 
ployed with the familiar double post arrange-_ of four roller bearings. The tracks along which 
ment. The larger one of these posts, which these run are fastened to the inner side of heavy 
contains the counterbalancing weight for the angle iron, preventing any chance of the mecha- 
tube and its carriage, is 2.5 inches in diameter nism becoming derailed. By mounting the 
(external measurement, with a wall thicknessof track to the ceiling (2 feet apart), a level run 
about three-eighths inch). The other post is can be obtained which is impossible with the 
solid cold-rolled steel. In order to produce uneven surface of our floor. A track upon the 
greater flexibility it was decided to mount this floor was avoided because such equipment 
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would prevent casy manipulation of beds and 
would be constantly underfoot. The run is 
long enough to permit varying the target-film 
distance from two to ten feet. For bed patients 
this distance can be varied up to six feet (ceil- 
ing height limit). A turn screw through the 
collar at the base of the tube stand makes con- 
tact with the floor by means of a broad flat but- 
ton, stabilizing the lower portion of the equip- 
ment. An automatic safety lock (Bishop, 1) 
has been added to the equipment to avoid dis- 
aster in the event that the cable connecting the 
tube carriage and counterbalancing weight 
should break. The illustrations demonstrate 
the manner in which the equipment is used for 
both ambulatory and bed cases. The track, 
while helpful in the event that the target-film 
distance is changed in carrying out different 
technics, is not obligatory for routine chest 
work, The unit may be permanently fixed 
between the ceiling and floor for work of the 


latter character. 
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To Mr. William T. Hill, deceased, formerly 
our chief technician, the writer owes a very 
real debt for his many helpful ideas and his 
energetic assistance during most of the period 
of construction of this unit. He regrets particu- 
larly that Mr. Hill's sudden death prevented 
him from seeing the unit placed in practical 
use. Grateful acknowledgment is also made of 
the assistance of Dr. S. L. Warren and Mr. F. 
W. Bishop. 
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ARTIFICIAL FEVER AS A THERAPEUTIC AGENT 


Throughout the course of medical history 
heat has always been a prominent therapeutic 
agent for the prevention or cure of various 
diseases. In most instances it was used in an 
empirical manner without any thought of pro- 
ducing fever in the patient. Paradoxically 
fever has, from the earliest days, been looked 
upon with suspicion and alarm and antipyretics 
have been freely used to combat its supposedly 
harmful effects. Only occasionally did some 
observer record cases in which he believed fever 
had been beneficial. 

Forty-seven years ago Welch stated that it 
would be very unusual if Nature had developed 
and retained fever to such an extent if it did 
not serve some useful purpose. Statements 
such as this created little discussion until 
Wagner-Jauregg, in 1918, conclusively demon- 
strated that malarial fever could be success- 
fully employed in the treatment of the hitherto 
hopeless cases of dementia paralytica. His 
favorable results were soon confirmed by other 
investigators throughout the world. 

The mortality associated with the use of 
malaria and the inherent difficulties associated 
with its safe usage was a stimulus to investi- 
gators to search for other means of producing 
fever. Typhoid vaccine has been used rather 
widely for this purpose. Inoculation with the 
organisms of rat-bite fever and relapsing fever 
has also been used. The injection of foreign 
proteins also causes an elevation of body 
temperature. All these methods are objection- 
able in that the temperature increase is un- 
certain and in some instances the fever proved 
to be uncontrollable. 

The next logical step then was the produc- 
tion of fever by physical methods which could 
be easily controlled. Among these physical 
methods which have been used successfully are 
hot baths, diathermy, radiothermy, inducto- 
thermy, radiant light, and air-conditioned 
cabinets. Hot baths are likely to prove very 
debilitating unless the treatment time is quite 
short. With the use of diathermy the technical 
difficulties necessary to prevent skin burns 
made it a difficult method to use. Radio- 
thermy has been used very successfully but the 


apparatus is somewhat complicated to operate 
and requires special care of the patient for 
rapid removal of the perspiration. Inducto- 
thermy is being used with success by many 
workers. Radiant light cabinets employing 
either infra-red generators or carbon-filament 
lamps are cheap to build but are somewhat 
slower in temperature elevation. Air-con- 
ditioned chambers have made their appearance 
in the past few years and have proven very 
successful. The temperature of the patient 
is at all times controlled within close limits 
and the patient is as comfortable as it is pos- 
sible to be under conditions of artificial fever 
therapy. 

Some of the physiological changes attending 
artificial fever have been recorded by investi- 
gators in this field but much remains to be done 
before the meaning of fever therapy can be 
completely understood and its benefits evalu- 
uated. There is definitely increased blood 
velocity. The pulse rate is increased approxi- 
mately 8 to 10 beats a minute for each degree 
of fever above normal, but there is considerable 
individual variation. There is a corresponding 
increase in the respiratory rate. The blood 
pressure frequently rises slightly at first but 
falls later during the treatment. 

The red blood cell count shows little or no 
change. There is an initial drop of the 
leukocyte count followed by an elevation of 
several hundred per cent over a 12-hour period. 
Simpson found a marked decrease in the blood 
chlorides and instituted the administration of 
sodium chloride during the treatment to com- 
pensate for this loss. There was also loss of 
chlorides in the gastric secretion. Many other 
physiological changes have been noted, but 
space forbids a fuller discussion of this aspect 
of the problem. Rn 

The field of fever therapy is so new that itis 
impossible to accurately evaluate its limitations 
at the present time. Wagner-Jauregg’s success 
in the treatment of dementia paralytica has 
been confirmed by so many investigators that 
it would seem that fever therapy will be a 
permanent adjunct in the treatment of this 
disease and of all types of central nervous sys 
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tem syphilis. The work of Warren, Boak, and 

Carpenter in determining the thermal death 
time of the gonococcus has helped to stand- 
ardize the dosage required to eradicate disease 
produced by this organism. Fever therapy 
appears to function equally well in the primary 
disease and its complications. 

The recent report by Whitney of success in 
the treatment of corneal ulcer and acute iritis 
seems to offer much hope for the future treat- 
ment of these conditions. Multiple sclerosis 
is being treated on an experimental basis by a 
number of investigators. The work of 
Schmidt would seem to indicate a considerable 
degree of temporary benefit. It is too early 
to estimate the permanency of these results. 
Recent reports at the fever conference in Day- 
ton, Ohio, indicate that fever therapy is a very 
valuable therapeutic agent in the treatment of 
chorea. 

The value of fever therapy in the treatment 
of atrophic arthritis cannot be accurately ap- 
praised at this time. It would seem that it is 
a useful adjunct in some cases and of no value 
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in others. In gonorrheal arthritis good re- 
sults are reported in about 90 per cent of the 
cases. 

The work of Warren on the effect of fever 
alone and in combination with irradiation 
therapy is of the greatest importance to radi- 
ologists. He found experimental evidence of a 
“thermal death time’ for transplantable ani- 
mal tumors at high febrile temperatures. 
Treatment of tumor patients seemed to bear 
out the conclusions arrived at on experimental 
animals. 

Experiments are being carried out on the 
effect of fever therapy in many other diseases, 
but the results mentioned above will indicate 
to some extent the results which have been 
achieved so far in this relatively new field. 
Much fundamental research work remains to 
be done in this field. Now that adequate 
facilities are available for the safe production 
and maintenance of fever the need is for careful 
and honest observation and evaluation of the 
effects of fever in health and disease. 

HowarpD P. Dovus, M.D. 





ANNOUNCEMENT 
NEXT ANNUAL MEETING 


DEC. 2-6, HOTEL STATLER, DETROIT 





LOCAL COMMITTEES 


GENERAL ARRANGEMENTS 
Howarp P. Dous, M.D., Chairman 
WiiiraM A. Evans, M.D. 
FRED JENNER Hopces, M.D. 
Joun T. Murpny, M.D. 
ROLLIN H. STEVENS, M.D. 


GENERAL ENTERTAINMENT 


ELDWIN R. Witwer, M.D., Chairman 
GEORGE C. CHENE, M.D. 
Joun C. KENNING, M.D. 


LADIES’ ENTERTAINMENT 





Mrs. Epwarp G. MINor, Chairman 
Mrs. Ciype K. HASLrey 
Mrs. CLARENCE E. WEAVER 
REGISTRATION AND HOTEL 


Henry L. Utsricu, M.D., Chairman 
E. WALTER Hatt, M.D. 
OFFLEY J. SHore, M.D. 
TRANSPORTATION 


Epwarp G. Minor, M.D., Chairman 





B. R. Dickson, M.D. 
SAMUEL W. DONALDSON, M.D. 


SCIENTIFIC SESSIONS 


CLARENCE E. WEAVER, M.D., Chairman 
J. E. Cuurcu, M.D. 
HAROLD Jacox, M.D. 
HANS A. JARRE, M.D. 
C. E. Hurrorp, M.D. 


CLINICS 


CLYDE K. HAs.Ley, M.D., Chairman 
CaRL C. BirKELO, M.D. 
TRAIAN LeucuTiA, M.D. 

C. S. DAVENPORT, M.D. 
CARLETON B. Peirce, M.D. 
L. F. WiLtcox, M.D. 


PUBLICITY 


LAWRENCE REYNOLDS, M.D., Chairman 
JAMEs H. Dempster, M.D. 
ROLLIN H. STEVENS, M.D. 
SAMUEL W. DoNALDson, M.D. 


NOTES IN REGARD TO PROGRAM 


The program for the Annual Meeting is 
taking form, and, while the following announce- 
ments are by no means complete, they serve 
to indicate the character of the program as it 
will be presented at Detroit in December. 





RADIOLOGY 


SYMPOSIA 


THERAPY AND SUPERVOLTAGE SYMPOSIUM! 
Leaders: FRANCIS CARTER Woop, M.D., 
and ROBERT R. NEWELL, M.D. 


1. LeucuTiA, TRAIAN (by invitation). De- 
velopments in Apparatus for Roentgen 
Therapy at Very High Voltages. (Or 
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Chicago. Skeletal Changes in Disturb- 
ances of the Parathyroid Gland. 

2. E. A. Merritt, M.D., and I. LATTMAN, 
M.D., Washington, D. C. Roentgen 
Therapy of Parathyroidism. 

3. Professor J. B. Cottrp, M.D., Department 
of Biochemistry and Pathological Chemis- 
try, McGill University, Montreal. Re- 
view of the Early Scientific Aspects of 
Pituitary Hormones and the Significant 


1 Tentative, as of Aug. 3, 1935. 


Facts in Regard to Their Influence on 
Bone Growth. 

. Hector Mortimer, M.D., McGill Uni- 
versity, Montreal. Roentgenographic 
Demonstration of the Effects of Pituitary 
Hormones on Bone Growth. 

5. L. J. MENVILLE, M.D., New Orleans, La. 
A Study of a Series of Cases after Ira. 
diation of the Pituitary Gland. 

}. Associate Professor H. C. SHEPARDsOoy, 
University of California, San Francisco, 
Importance of Bone Age Studies in Ep. 
docrine Diagnosis. 

. Davin STEEL, M.D., St. John’s Hospital, 
Cleveland, Ohio. Radiotherapeutical 
Treatment of Ovarian Tissue in Cases of 
Metastatic Malignancy Involving the 
Osseous System (provisional title), 

8. ALEXANDER BRUNSCHWIG, M.D., Univer- 
sity of Chicago. The Relationship be- 
tween Biologic Action and the Intensity 
of the X-radiation Producing It. An 
Experimental Study on Rat Testes. 


UROLOGIC SYMPOSIUM 
Leader: B.H. Nicuo.is, M.D. 


. Moses Zwick, M.D., New York City. 
Intravenous Pyelography in Children. 
2. H. W. PLAGGEMEYER, M.D., Detroit. 
(Title to be announced.) 
3. U. V. PorTMANN, M.D., Cleveland, Ohio. 
X-ray Therapy of the Urinary Tract. 

. B. H. NicuHois, M.D., Cleveland, Ohio. 
Roentgenology in Determining the Cause 
of Hematuria. 

(Probably one other speaker will be an- 
nounced later.) 


SYMPOSIUM ON DISEASES OF THE CHEST 


1. Davip Eurvicu, M.D., New York City. 
Primary Carcinoma of the Lung. 

2. CHARLES F. GESCHICKTER, M.D., Balti- 
more, Md. Pulmonary Neoplasms. 

3. JOHN T. FARRELL, JR., M.D., Philadelphia. 
Some Phase of Pulmonary Neoplasms. 
(Exact title to be announced later.) 

. SAMUEL BRowN, M.D., Cincinnati, 0. 
X-ray Diagnosis and Treatment of Pul- 
monary Tumors. 

5. W. WALTER Wasson, M.D., Denver, Colo. 
Atelectasis and Differential Diagnosis. 

3. Roy ALDEN CarTErR, M.D., Los Angeles, 
Calif. Pulmonary Mycosis. 

. Ernst A. Pouie, M.D., Ph.D., Madison, 
Wis. Routine Roentgen Examinations 
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of the Chest of Patients Admitted to the 
State of Wisconsin General Hospital dur- 
ing a Three-Month Period. 


SYMPOSIUM ON BONE LESIONS 


Leader: CHARLES G. SUTHERLAND, M.D. 


1H. W. Meyerpinc, M.D., Rochester, 
Minn. Bone Tumors: Diagnosis and 
Treatment. 

9 A. U. DESJARDINS, M.D., Rochester, Minn. 
Radiotherapy of Bone Lesions. 

3. Joun D. Camp, M.D., Rochester, Minn. 
Inflammatory and Non-malignant Le- 
sions of Bone. 

4, R. J. L. Kennepy, M.D., Bone Lesions in 
Children. 

(One other speaker will be announced later.) 


SYMPOSIUM ON GASTRO-INTESTINAL CONDITIONS 


Leader: Leo G. RIGLER, M.D., University of 
Minnesota, Minneapolis 

1, B. R. Kirxiin, M.D., Mayo Clinic, Roch- 
ester, Minn. Fluoroscopic Examina- 
tions of the Stomach and Duodenum. 

2, Joun R. Carty, M.D., New York City. 
Roentgenographic Technic in the Ex- 
amination of the Stomach and Duo- 
denum. 

3. ARTHUR SINGLETON, M.B., Toronto, Can- 
ada. Pre-pyloric Ulcers. 

4, EUGENE P. PENDERGRASS, M.D., Phila- 
delphia. Normal Small Intestines and 
Technic of Examinations. 

5. Lewis G. Cote, M.D., New York City. 
Abnormality of Small Intestines. 

6. H. P. Dous, M.D., Detroit. Small In- 
testinal Tumors. 


Arthur C. Christie, M.D., of Washington, 
D. C., who will deliver the Carman Lecture, 
has not yet given a definite title to his subject. 

The Symposium on Treatments by Albert 
Soilan', M.D., and also the Symposium on 
Treatments by Edwin C. Ernst, M.D., have 
not yet been completed. 

Eugene P. Pendergrass, M.D., of Phila- 
delphia, will present a scientific exhibit with 
his paper, and there will be an extensive scien- 
tific exhibit presented in connection with the 
Bone Symposium. 


TRANSPORTATION 
Fare and one-third (going and returning 
same route) of the CURRENT ONE-WAY 
FIRST CLASS FARE on the CERTIFICATE 
PLAN has been. authorized by the Railroad 
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Passenger Associations of the United States 
and Canada. These rates will apply to physi- 
cians (dependent members of their families) 
and guests, attending the meeting of the 
Radiological Society of North America in 
Detroit, Michigan, December 2-6, 1935. 

Be sure to ask for a CERTIFICATE when 
purchasing your GOING TICKET. Be sure 
your CERTIFICATE is stamped with the 
same date as your GOING TICKET. See 
that your ticket is stamped DETROIT, 
MICHIGAN. Immediately upon arrival at 
the Convention present your CERTIFICATE 
to the endorsing officer; CERTIFICATES 
must be deposited at the Registration Bureau. 

SELLING DATES: November 28 to De- 
cember 4, inclusive. MORE DETAILED 
INFORMATION WILL BE PUBLISHED 
AT A LATER DATE. WATCH FOR IT! 


COMMUNICATION 


AUSTRALIAN AND NEW ZEALAND 
ASSOCIATION OF RADIOLOGY 


This Association was registered by the 
Governor in council as a limited company on 
Feb. 6, 1935. Branches are established in all 
States of Australia and New Zealand, with a 
central Federal Council controlling affairs in 
general. Officers were elected on May 17, 
1935, as follows: President, Dr. A. T. Nisbet 
(N.S. W.); Vice-president, Dr. H. H. Hewlett 
(Victoria); Hon. Treasurer, Dr. H. R. Sear 
(N.S. W.); Hon. Secretary, Dr. H. M. Cutler 
(N. S. W.). Additional members of Council: 
Dr. J. G. Edwards, Dr. P. Parkinson (N. S. 
W.); Dr. J. C. Clendinnen, Dr. J. O'Sullivan 
(Victoria); Dr. Verco (South Australia); 
Dr. W. Holman (Tasmania); Dr. V. McDowall 
(B. L. W.); Dr. Clarke (Queensland); Dr. 
Syme Johnson (W. Australia), and Dr. C. C. 
Anderson (New Zealand). 

Now that Australia and New Zealand have 
an organized body composed of members 
interested in radiology and the allied sciences, 
it is hoped that intercommunication between 
this and other radiological societies may prove 
of mutual value. Members of North American 
radiological societies are assured of assistance 
in whatever way members of the Association 
can serve them. 

Further information as to the aims of this 
Association may be learned upon applying to 
Dr. H. M. Cutler, 1835 MacQuarie St., Sydney, 
N.S. W., Australia. 








RADIOLOGY 


BOOK REVIEWS 


L’ANNEE ELECTRO-RADIOLOGIOQUE. MoreEL- 
Kaun, with the collaboration of G. BoNTE, 
A. Devois, G. DucLaux, T. FAINSILBER, 
H. FIiscHGo.tp, J. GuILHEM, R. HUMBERT, 
P. MArguEs, W. STROUZER, and L. STUHL. 
Published by Masson et Cie., Paris, 1934. 
Paper, pages 232, illustrations 28. Price: 40 
francs. 


Now that year books have become the 
fashion and that a year book on radiology 
has successfully been published in this country, 
it is not surprising to find the same idea being 
developed in other countries. This initial ef- 
fort in France, under the editorship of Morel- 
Kahn, is an example in point. 

The work is divided into four parts. In the 
first part are discussed the radiologic examina- 
tions of the breast, parathyroid osteosis, intra- 
cranial meningiomas, the fissural planes of the 
lung and the accessory pulmonary lobes, the 
technic of pulmonary radiography, intrave- 
nous urography, exploration of the cranial 
sinuses by the method of Proetz, kymography, 
cancer of the stomach, the gall bladder, and 
the digestive mucosa. In connection with 
each subject the newer methods are described 
and discussed. The second part, devoted to 
therapeutic radiology, presents and considers 
the treatment of lymphogranulomatosis, of 
inflammatory conditions, the Coutard method 
of fractional irradiation, the treatment of 
hyperthyroidism, radium treatment for cancer 
of the cervix, and roentgen therapy at volt- 
ages higher than 500 kilovolts. The third 
part includes a discussion of various electro- 
therapeutic methods including the use of high 
frequency currents, dielectrolysis, chronaxia 
and the new conception of thermal sensation, 
short wave diathermy, electrotherapy in gyne- 
cology, and ionization with histamine. The 
fourth part is devoted to a brief summary of 
the scientific program of the Annual Congress 
of the British Institute of Radiology (London, 
Dec. 6, 1933), of the German Congress of 
Radiology (Bremen, May 9, 1933), comments 
on several Italian Congresses, on the Seventh 
Congress of the Nordic Association of Medical 
Radiology (Stockholm, June, 1933), of the 
Eighth Congress of the French Association of 
Gynecologists and Obstetricians (Paris, Oct., 
1933), and of the Thirty-third Congress of the 
French Association of Urology (Paris, Oct., 
1933). 

On the whole, the presentation of the dif- 


ferent subjects is accurate and the discussions 
are lucid and fair. As a year-book this jg 
perhaps not as complete and thorough as it 
might be, but it is an excellent beginning and 
Morel-Kahn and his collaborators are to be 
congratulated on the preparation of this work. 


THE 1934 YEAR BOOK OF RADIOLOGY: Dag. 
NosIs, edited by CHARLES A. Waters, M_D, 
Associate in Roentgenology, Johns Hopkins 
University, Assistant Visiting Roentgenolo. 
gist, Johns Hopkins Hospital; Tuppa. 
PEUTICS, edited by Ira I. Kaptan, B.Sc, 
M.D., Director, Division of Cancer, De. 
partment of Hospitals, City of New York, 
Visiting Radiation Therapist, Bellevue Hos. 
pital, Director, New York City and Brook. 
lyn Cancer Institutes, Associate Radium 
Therapist, Lenox Hill Hospital, Clinical 
Professor of Surgery, New York University 
and Bellevue Medical College. Published 
by The Year Book Publishers, Inc., 1934, 
Chicago, Illinois. A volume of 512 pages 
and 454 illustrations. Price, $4.50. 


This annual review of significant radiologic 
literature in its short period of existence has 
become a valuable addition to the library of 
every well-informed radiologist. Not only 


will a perusal of its pages emphasize the rapidly 


growing ramifications of this specialty but no 
serious-minded physician can read it without 
being fired with a certain amount of enthusiasm 
for the possibilities unfolded by the applica- 
tion of modern radiologic procedures. 

“Radiologic literature during the past year 
has been lacking in original and enlightening 
contributions, probably as a reflection of dis- 
ordered political and economic conditions 
throughout the world.’”’ . . . “Especially in 
Germany, cancer work has been markedly 
disturbed and the regular contributions and 
highly valuable research work of old, experi- 
enced investigators have been interrupted be- 
cause of their migration to new fields.” All of 
this is reflected in the diminution in size of the 
present volume in contrast to its predecessors. 

It is impossible to review the contents of a 
book of this nature with any sort of a fair 
appraisal of its contents. All phases of radiol- 
ogy, both diagnostic and therapeutic, are ex 
cellently surveyed, and the editorial comments 
concerning various articles enhance their value 
considerably. Students and experienced radi- 
ologists alike will find much of practical value 
in this volume. The price this year has beet 
reduced. 
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ALTscHUL, W. Report Concerning the Effect of 
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AttscHuL, W. Experimental Contribution to the 
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jt. auth 
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RADIOLOGY 


ADDISON’S DISEASE 


Diagnostic Importance of Calcifications in the 
Suprarenals. A. Beutel. Med. Klin., Nov. 2, 1934, 
30, 1450. (Reprinted by permission from British 
Med. Jour., Feb. 23, 1935, p. 31 of Epitome of Current 
Medical Literature.) 

The author, who states that Addison’s disease may 
be very difficult to diagnose without the help of x-rays, 
describes three cases in which the diagnosis was con- 
firmed by the finding of calcium deposits in the adrenals. 
In 80 per cent of cases the condition is due to tubercu- 
losis of both adrenals, but it is unknown in what per- 
centage calcification takes place. Calcification of both 
adrenals is the rule, but Addison’s disease may occur 
when only one adrenal is affected. Certain conditions 
must be borne in mind in the differential diagnosis: 
(1) calcification of the para-aortic mesenteric lymph 
glands is seen as a crumbly mass arranged in rows; 
adrenal calcification is more flaky; (2) tuberculosis of 
the upper pole of the kidney; (3) pancreatic calculi; 
(4) calcification of the costal cartilages. The author 
recommends the taking of an x-ray film in every sus- 
pected case of Addison’s disease. 


APPARATUS 


The Technic of Colon Examinations by the Con- 
trast Enema. A. Determann. Rd6ntgenpraxis, May, 
1935, 7, 329-331. 

During the examination of the colon with the barium- 
air contrast enema, the change of the tube for the bar- 
ium enema and then air is often bothersome and the 
emptying of parts of the colon after the barium enema 
is often incomplete. The author describes an appara- 
tus by means of which it is possible to inject, alternately, 
a small amount of barium under varying pressure and 
again air without changing the enema tip or without 
having the patient expel part of the material. It is also 
possible to siphon out the enema through the same ap- 
paratus. In the average case, only little more than a 
pint of barium mixture is necessary for a complete 
examination of the colon. 

Hans W. HErke, M.D. 


Speedier Production of the Finished Radiograph. A. 
E. Barclay. British Jour. Radiol., June, 1935, 8, 
373-384. 

The author conducted considerable experimental 
work in an effort to speed up the production of x-ray 


films. Under experimental conditions he was able to 
completely process and dry a satisfactory film of the 
wrist, properly labeled, in 15 minutes. As a result of 
his studies, he makes the following suggestions: 

(1) The developer must be fresh. 

(2) The hypo should not be below 65 degrees F. in 
temperature. 

(3) The film should be left in the hypo only 30 
seconds after it is apparently fixed. 

(4) A series of small tanks, each section accommo- 
dating one film, is suggested by the author. 

(5) The importance of running water is stressed. 


(6) Four minutes of washing under the above condi- 
tions is considered sufficient. 

(7) Drying is accomplished by means of a rubber. 
rollered wringing machine which removes 33 per cent 
by weight of the water, with no damage to the emulsion 
of the film. 

(8) The film is further dried by means of dry, heated 
air from a blower. 

J. N. ANE, M.D. 


An Arrangement for Measuring Temperature in 
Short Wave Diathermy. Kristian Overgaard. Strah. 
lentherapie, 1935, 53, 337, 338. 

The author describes a thermo-couple with cannula 
which may be introduced into the tissue for temperature 
measurements in ultra-short wave therapy (4.5-30 
meters). It permits a continuous recording of the 
temperature during treatment without introducing any 
of the well-known errors. 

Ernst A. Ponte, M.D., Ph.D. 


An Automatic Filter Safety Device with Time Con. 
trol. Janker. Strahlentherapie, 1935, 52, 349-352. 

The author describes a rather complicated device 
which automatically shifts the proper filter into place 
and interrupts the treatment at the proper time. 
Details of the construction should be looked up in the 
original article. Ernst A. Pou er, M.D., Ph.D. 


THE APPENDIX 


Radiology of the Appendix (Appendiculography), 
Franklin G. Wood. British Med. Jour., March 30, 
1935, No. 3873, 640-642. 

The author believes that the appendix can always be 
visualized and studied by means of the x-ray unless the 
lumen of this organ is obliterated by disease or ob- 
structed by fibrosis or adhesions. This study depends 
primarily upon careful roentgen technic. The author's 
technic consists in giving a preparation of barium with 
milk or cornflour at night and following this after an 
interval of three hours by a dose of magnesium sul- 
phate, varied according to the requirements of the 
individual patient. Roentgenograms are obtained on 
the following morning, and are continued at such 
intervals as may appear necessary during the following 
days, until the cecum is entirely empty. 

There is some difference in opinion regarding the 
normal appearance of the appendix. While there is 
no definite position for the normal appendix, it is most 
frequently found medial to the cecum. It may point 
in any direction, but it is believed that an appendix 
situated to the lateral side of the cecum is probably 
abnormal. When the appendix is completely filled the 
contour of the organ should be smooth in outline until 
it begins to empty, which should occur at the same time 
that the cecum empties. Delay in emptying of the 
appendix over the 48-hour period is considered sug- 
gestive for appendicular pathology. The mobility 
of the appendix can be determined by fluoroscopic 
examination and if the organ is normal it should be 
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freely movable. The presence of fecoliths may be 


detected by sharply defined and constant filling defects 


in the appendicular shadow. 
The radiological signs which are considered sugges- 


tive of a diseased appendix are as follows: (1) dilata- 
tion of the lumen; (2) fixation of the appendix in one 
position ; (3) delay in emptying; (4) clear-cut filling 
defects, and (5) non-filling after repeated examinations. 
J. N. Ané, M.D. 


BIOLOGIC EFFECTS OF RADIATION 


The Heat Effect of Short and Ultra-short Electric 
Waves and Their Specific Action. N. N. Malov. Strah- 
lentherapie, 1935, 53, 326-336. 

Some investigators have stated that ultra-short 
electric waves have a specific effect on living cells. The 
author carried out a series of experiments on fruit 
flies, using a circuit delivering 500 watts with a wave 
length of from 4.3 to 107.5 meters. He comes to the 
conclusion that the death of the fruit flies in the con- 
denser field is due to heat and that no marked differ- 
ence could be found between ultra-short and short 
waves. Consequently, the hypothesis of the so-called 
specific effect cannot be supported. 

Ernst A. PoHLe, M.D., Ph.D. 


BLOOD CHANGES 


The Effect of Roentgen Rays on the Transparency 
of the Barrier between Blood and Spinal Fluid. A. O. 
Natansohn and S. A. Nikitin. Strahlentherapie, 1935, 
53, 296-307. 

A number of investigators have considered the pos- 
sibility that the permeability of the barrier between 
blood and spinal fluid may be influenced by roentgen 
rays. The authors studied this problem on 11 rats. 
The entire back of each animal was exposed to roentgen 
rays (210 K.V., 23 cm. F.S.D., 4mm. Al, 1,200 r), with 
a dose sufficient to produce shock. The latter was over- 
come by irradiating the animals under ether anesthesia. 
All tests were carried out according to a method de- 
scribed by Stern-Gautier. It appeared that the per- 
meability of the barrier was not changed, particularly 
during the period of shock. In the after-period there 
was a definite increase in the permeability, which is 
interpreted as a sign of injury to the cells carrying the 
barrier function. Any therapeutic attempt to influence 
the permeability of the barrier should, therefore, be 
deferred until additional data are available. 

Ernst A. Pouie, M.D., Ph.D. 


BONE DISEASES (DIAGNOSIS) 


Typhoid Diseases of the Bones. A. M. Rybak. 
Réntgenpraxis, June, 1935, 7, 361-368. 

The author’s experience proves that typhoid fever 
may lead to disease of the bone in a fair percentage of 
cases. His observations were made in Leningrad. 
Osteomyelitis of the spine and long bones after typhoid, 
recurrent fever and typhus is not at all rare in Russia. 
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Roentgenograms show a characteristic appearance of 
post-typhoid spondylitis. A narrowing or disappearance 
of the intervertebral disc, areas of destruction in the 
vertebral bodies close to the disc, absence of marked 
destruction and presence of bony bridges between the 
diseased vertebre constitute a more or less typical 
syndrome. 

While the typhoid spondylitis may appear often after 
apparent recovery and even years afterwards, the ostei- 
tis typhosa is seen only during the acute phase of the 
disease. The process is usually localized in the cortex 
and leads to periosteal reaction; it is, mostly, of small 
dimensions only and sometimes so localized that tangen- 
tial roentgenograms are necessary to show it. The 
lower extremities are much more often diseased than the 
upper. Staphylococcic osteomyelitis can be differenti- 
ated by the deeper seat of the infection and involvement 
of the marrow and the much more frequent presence of 
sequestra. A syphilitic osteitis may show the same ap- 
pearance and must be excluded by history and blood- 
examination. 

Hans W. HeErke, M.D. 


CALCULI 


Recurrent Urolithiasis: 
cal Management. Linwood D. Keyser. 
Med. Assn., April 13, 1935, 104, 1299-1305. 

Experimentally the production of calculi in labora- 
tory animals may be recounted in the following ways: 
(1) By the feeding of oxamide; (2) by producing an 
artificial excessive excretion of calcium oxalate; (3) 
by excessive doses of parathyroid extract and of 
viosterol; (4) the formation of uric acid calculi in 
animals with Eck fistulas; (5) by feeding diets deficient 
in vitamin A; (6) by infection with urea-splitting strep- 
tococci, staphylococci, and B. proteus-ammonie; 
(7) by the incrustation of organic or inorganic foreign 
bodies in the presence of infection. 

The first four of these methods imply an aseptic 
metabolic disturbance associated with excessive excre- 
tion of urinary crystalloids. The role of infection in 
the sixth and seventh methods of experimental calculus 
production is obvious. That the infection is specific is 
attested by the fact that organisms successfully used by 
different observers were isolated from the teeth, ton- 
sils, or urine of patients afflicted with active stone 
formation, and that the use of strains of similar organ- 
isms from other sources gave negative results. 

The author feels there is much to be learned before a 
vitamin-deficient diet can be accepted as a cause of 
stone in the usual American patient. From the 
clinical side, evidence for the two types of calculosis, 
namely, hyperexcretory and infectious, is abundant. 
Likewise the clinical evidence for calculosis from infec- 
tion with alkaline urea-splitting specific streptococci, 
staphylococci, and Proteus organisms is abundant. 

Experimental evidence is now sufficiently correlated 
with clinical data to justify the acceptance of at least 
two mechanisms of stone formation as reasonably 
well established facts: first, metabolic hyperexcretion 
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of crystalloids and, second, infection with biologically 
specific stone-forming bacteria. Doubtless other mecha- 
nisms will also be shown to be at fault, each of them 
acting in some way to upset the solvent properties of the 
urinary colloids. 

Measures to be employed in preventive therapy 
against recurrence include removal of all stones as far as 
practicable by surgery or cystoscopy; avoidance of 
exposure of suture material to the urinary stream and 
insurance of proper urinary drainage; dietary regula- 
tion with regard to the intake of purines, oxalates, or 
calcium and phosphorus; a high intake of vitamin A, 
and every effort to correct the metabolic disturbance 
present. An intensive and persistent effort to eradicate 
or to reduce to a minimum the infection should be made. 
Finally, the reaction of the urine should be shifted to 
the opposite of that which is ideal for deposition of 
stone. 

CHARLES G. SUTHERLAND, M.D. 


The Present Conception of Renal Lithiasis. Virgil 
S. Counseller and James T. Priestley. Jour. Am. Med. 
Assn., April 13, 1935, 104, 1309-1313. 

The authors review recent as well as some of the 
earlier work on the formation of stones, the general 
surgical principles involved in present-day treatment, 
and, finally, post-operative and prophylactic treatment 
of this condition. 

The theory of infection, sponsored chiefly by Rosenow 
and his co-workers, has many adherents. Hager and 
Magath isolated from the urine of patients afflicted 
with alkaline encrusted cystitis an organism closely 
related to the Salmonella Proteus ammonie. This 
organism is regarded as a secondary invader favoring 
the precipitation of urinary salts. C. H. Mayo con- 
tends that the development of stones requires the 
presence of two types of bacteria; one of these produces 
hematogenous infection, whereas the other may come 
from a local focus. There is no doubt that stasis and 
infection are contributory causes. Infection is associ- 
ated with faulty drainage in most instances. There is 
some evidence of a relationship between a deficiency of 
vitamin A and the formation of urinary calculi. Both 
crystalloids and colloids are essential in the production 
of stone and it is incorrect to assign a principal part to 
either of them. When crystalloids are abnormally ex- 
cessive, colloids may be unable to retain them in solu- 
tion, thereby resulting in formation of calculi. Studies 
on the parathyroid bodies recently have served to in- 
crease the probability that renal lithiasis is in some 
fashion linked to disturbances in metabolism. 

The general surgical considerations, recurrence, and 
prophylactic care are discussed in detail. 

CuarLes G. SUTHERLAND, M.D. 


Production and Solution of Urinary Calculi: Ex- 
perimental and Clinical Studies. Charles C. Higgins. 
Jour. Am. Med. Assn., April 13, 1935, 104, 1296-1299. 

In experimental investigation, this author found that 
urinary calculi develop in albino rats sustained on a diet 
deficient in vitamin A, and alkalinuria and keratiniza- 
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tion of the epithelium of the urinary tract were con- 
stant observations. Infection of the urinary tract was 
frequent in the later stages of the experiment. The 
calculi were composed chiefly of calcium phosphate. 
Addition of vitamin A caused disintegration and solu- 
tion of the calculi experimentally produced in rats, 
The chemical conditions necessary for the formation of 
calculi were produced by vitamin A deficiency. He 
suggested an acid ash diet high in vitamins as a pro. 
phylactic measure to prevent the recurrence of calculi 
in patients who had urinary lithiasis, and the réle of 
vitamin A in the diet to prevent primary calculous dis. 
ease was important. A high vitamin, acid ash diet 
produced a decrease in size or total disappearance of 
renal calculi in patients refusing surgical intervention 
or in whom operation was not indicated. In 18 ¢ol- 
lected cases in which the high vitamin, acid ash diet was 
used, the renal calculi underwent solution, according to 
roentgenographic evidence. 
CHARLES G. SUTHERLAND, M.D. 


CANCER (THERAPY) 


Primary Rectal Carcinoma under Radiation Treat- 
ment: A Statistical Review of 500 Cases. Harry H. 
Bowing and Robert E. Fricke. Am. Jour. Roent- 
genol. and Rad. Ther., November, 1934, 32, 635-645. 

During the period from 1915 to 1931 there were over 
800 cases of carcinoma of the anus, rectum, and recto- 
sigmoid treated with radium and x-rays either alone or 
in combination with surgery at the Mayo Clinic. The 
results of 500 cases were analyzed in the article. The 
average age was 53 years. Of the group, 69 per cent 
were males, and 31 per cent females. 

Those lesions arising low in the rectum are more 
suitable to radiation therapy than those in the recto- 
sigmoid. The cases were classified as operable, border- 
line, inoperable, recurrent, and modified, the latter 
group representing those cases having already received 
treatment to the primary lesion elsewhere. 

The diagnosis was as a rule readily established and 
was confirmed by history and digital and proctoscopic 
examination. Biopsy is necessary for grading purposes, 
for determining the best method of attack and the 
probable prognosis. Of the cases, 64 per cent had biopsy 
study, 2.8 per cent being papillary carcinomas, 78 per 
cent adenocarcinomas, 15 per cent colloid carcinomas, 
3.4 per cent squamous-cell epitheliomas, and 0.6 per cent 
melano-epitheliomas. Classified according to Broders’ 
grouping, 17 per cent were Grade 1; 52 per cent, Grade 
2; 18 per cent, Grade 3, and 12 per cent, Grade 4. 
Six of the cases showed primary carcinomas in other 
parts of the body. 

There is relatively small risk in radiation therapy as 
compared to the surgical risk, the radium puncture 
procedure contributing the element of risk in radiating 
the patient. In this group, 86 per cent received some 
type of surgical procedure, while 96 per cent were given 
radium therapy. The writers feel that it is entirely 
possible to treat selected cases adequately without do- 
ing colostomy. 
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The authors conclude by stating that while surgical 


intervention should be the first consideration, pre- 


operative radium therapy should receive special con- 
sideration, and in those lesions showing a high grade of 
malignancy post-operative radium therapy should also 


be used. 
J. E. Hasse. M.D. 


The Treatment of Cancer of the Pharynx, Tonsil, and 
Extrinsic Larynx by Divided Doses of External Radia-— 
tion. Hayes E. Martin and Robert F. McNattin. Am. 
Jour. Roentgenol. and Rad. Ther., December, 1934, 32, 
717-729. 

When radiation is administered in multiple divided 
doses over an extended though definitely limited period 
of time the differential effect on pathologic (neoplastic) 
and normal tissues is increased. To effect complete 
sterilization of tumors the quantity of radiation admini- 
stered must be close to the local and general tolerance. 
While the writers believe in the Coutard method in 
principle (large total dosage of from 1,500 to 3,000 r per 
field, administered at frequent intervals over a limited 
number of days—15 to 30), they are of the opinion that 
it is not essential for successful handling of cases to 
adhere to any single technic of treatment factors. 

Sources of radiation utilized in the group of cases 
herein reported included: (1) x-rays at 200 K.V.P., 
50 to 65cm. distance, filter 0.5 mm. copper and 2.5 mm. 
aluminum, 4 or 30 ma. current ; (2) x-rays at 700 K.V. 
P., 60 cm. distance, filter 5 mm. copper (equivalent), 
5 to 6 ma. current, and (3) radium element pack, filter 
2 mm. lead (equivalent), 10 to 15 cm. distance, ap- 
plicator portal 10 cm. in diameter. For the x-radia- 
tion, the output at 60 cm., using 30 ma. and 200 K.V., 
is 40 r per minute; with 4 ma., at 60 cm., the output 
is8rper minute at 60 centimeters. Smaller sized skin 
portals (about 7 or 8cm. in diameter) are considered pref- 
erable to the larger portal utilizing 100 to 150 sq. cm. 
of skin surface; hence in most of the cases smaller 
round portals are utilized with the aid of a set of metal 
cones varying from 7 to 15 cm. in diameter. 

For most pharyngeal and laryngeal tumors two por- 
tals are used, one for each side of the neck. 

In lesions of the posterior nasal pharynx four portals 
are used, to include the neck metastases. In cancer of 
the anterior floor of the mouth three portals may be 
used. In some cases of tonsillar or upper pharyngeal 
wall carcinoma a third portal is utilized through the 

open mouth. The maxillary antrum is usually radiated 
through one portal, although in some cases two contigu- 
ous square portals are used. 

As has been reported by Coutard, the prognosis is 
better in females than in males and in older patients 
than in younger. The histological type of the tumor 
offers less of prognostic value than might be supposed. 
In the 140 cases included in the report, about 60 per 
cent were considered radioresistant (squamous or epi- 
dermoid carcinoma, Grades I and II); the remaining 
40 per cent were anaplastic and presumably radio- 
sensitive (lympho-epithelioma, transitional-cell carci- 
noma, epidermoid carcinoma, Grades III and IV, and 
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lymphosarcoma). In the unsuccessful group (number- 
ing 110), 75 per cent were adult type lesions and 25 per 
cent anaplastic. In the successful group, 55 per cent 
were adult lesions and 45 per cent anaplastic. Regres- 
sion of the tumor may begin as early as the fourth or 
fifth day although at times it may not be apparent un- 
til after several weeks. If regression is not complete by 
one month after beginning of treatment, one should 
consider the advisability of the insertion of radon seeds. 

Early in the course of treatment, mouth irrigations 
every two hours with a solution of warm sodium bicar- 
bonate are advised. For the skin changes, when dry, 
applications of mineral oil are used; when moist, single 
layers of gauze impregnated with boric acid ointment are 
applied. For dysphagia, nasal feeding may at times 
solve the difficulty, although at times gastrostomy is 
necessary. Tracheotomy had better be performed 
prior to starting radiation than during the course of 
treatment and should be done as low down as possible. 

In the cases treated in 1931, the average dose in the 
successful case was 2,400 to each of two portals in 14 
days. In 1932, the average successful dose had been 
increased to from 3,000 to 3,500 r to each portal in 
from 20 to 25 days. 

Prognosis for successful therapy by anatomical class- 
ification was: tonsil, 31 per cent; nasopharynx, 33 per 
cent; pharynx, 25 per cent, and extrinsic larynx 19 per 
cent In the successful group, only 40 per cent showed 
metastases on admission; in the unsuccessful group 80 
per cent showed metastases. The report includes the 
results to date of 140 cases treated during 1931 and 
1932. 

J. E. Hasse, M.D. 


Radiation Treatment of Carcinoma of the Cervix. 
William P. Healy and A. Norman Arneson. Am. Jour. 
Roentgenol. and Rad. Ther., November, 1934, 32, 
646-653. 

This paper is a preliminary report on 26 cases of 
cervical cancer, using a new technic of external roent- 
gen-ray irradiation, the purpose being to increase the 
effective irradiation to the pelvic field about the cervix. 

In early cases in which the disease is limited to the 
vaginal cervix one may expect 50 to 60 per cent of five- 
year cures with radium alone. However, such favorable 
cases form a very small group of the total number com- 
ing for treatment of this condition, since about 75 to 80 
per cent of the patients already have parametrial in- 
volvement and intrapelvic metastases in addition to 
greatly enlarged and often ulcerated infected cervices. 

The advantages of giving the external radiation first 
in the average case are that one will thereby diminish 
the discharge and bleeding and reduce the gross size of 
the primary lesion by causing superficial infected and 
friable tissues to disappear. Under these circumstances 
the cancer field is much better able to react to the ap- 
plication of radium, and usually both local and con- 
stitutional reactions to the introduction of radium are 
less severe. 

In past years the routine pelvic cycle employed at 
Memorial Hospital consisted of 700 r to each of four 
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fields, given within a week, and administered with the 
following factors: 50 cm. target-skin distance, 0.5 mm. 
of copper, 2 mm. of aluminum, 200 K.V. peak, 30 ma., 
10 cm. X 15 cm. field. 

The change in technic of external irradiation exists 
in increasing the target-skin distance from 50 cm. to 
70 cm. in order to increase the depth dose, and to in- 
crease the number of r to each field from 700 to 2,000 
to 2,400, treatments of 200 r being given to each of two 
fields daily until each skin area has received the total 
dosage planned, which requires from 20 to 30 days. 

Radium therapy follows and consists of 1,500 me.-hr. 
in the vaginal canal against the cervical lesion, using 
filtration of 2 mm. of brass, immediately after which two 
radon capsules are placed in the cervical and uterine 
canal for a total of 3,000 mce.-hr., using a filter of 0.5 
mm. of gold and 2 mm. black rubber. 

In the present series reported there were 25 squamous 
epidermoid carcinomas and one adenocarcinoma, all but 
one of which were clinically advanced, the disease hav- 
ing extended well beyond the cervix. 

When an individual is given 2,400 r to each field, as 
indicated above, approximately 10 per cent of the cases 
will show no skin reaction, 80 per cent will show a very 
moderate reaction equivalent to a little more than a 
threshold erythema, and in 10 per cent there will be 
a fairly marked skin reaction, indicated by peeling. 

Biopsies were taken from 17 cases at 3- to 5-day in- 
tervals during the course of treatment to verify histo- 
logically any clinical evidence of regression. Some 
cases showed complete primary healing from the exter- 
nal radiation alone, while others did not and it was ob- 
vious that permanent healing could not be expected 
from this amount of external irradiation alone. 

In the first few days after beginning the external 
irradiation there were noted histologically, plasma cell 
infiltration and diminution of inflammation, the tumor 
cells showing swelling and becoming acidophilic. In 
the second week the cells became vacuolated and showed 
degenerated, hydropic nuclei. The cells developed an 
Opaque appearance, resembling ground glass. The 
blood vessels showed beginning arteritis and thrombosis. 
By the third week, in many specimens, very little tumor 
could be found and fibrosis was marked. Radiation 
damage to the tumor was obviously more marked than 
in control cases treated by the old technic of 700 r to 
each field. All of the patients stood the treatment 
remarkably well, there being little or no bladder or 
rectal distress. The bulk of the parametrial region 
receives five threshold erythema doses directly adjacent 
to the uterus or three erythema doses 10 to 11 cm. from 
the cervical canal, by such external irradiation. 

J. E. Hasse, M.D. 


The Treatment of Malignant Neoplasms with the 
Concentrated Fractional Dose Method with Short 
F.S.D. H. Chaoul. Strahlentherapie, 1935, 53, 202-209. 

In a previous article (‘“‘Strahlentherapie,”’ 1933, 48, 
31) the author has already given a preliminary report 
as to the results obtained by his method of roentgen 
irradiation with short F.S.D. in the treatment of super- 
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ficial malignancies. He explains that he attempted to 
parallel the technic of application as much as Possible 
to that of radium. Percentage depth dose and isodose 
curves for small areas not exceeding 20 sq. cm. and a 
potential of 60 K.V., with 0.2 mm. Cu at 5 cm. F.S.D. 
are given. For deeper infiltrating neoplasms 160 KV,, 
0.5 mm. Cu and 10 cm. F.S.D. may be advantageous, 
Daily surface doses of from 5J0 to 400 r, applied at a 
rate of from 100 to 150 r per minute, and total doses of 
from 4,000 to 8,000 r in from two to four weeks have 
been given. Careful daily examination of the skin js 
imperative in order to discontinue treatment before 
producing irreparable changes. Four tables are ap- 
pended showing preliminary results over a period of 
from one to three years. In carcinoma of the skin and 
melanoma, the number of sucessfully treated cases 
reached 96.2 per cent; in carcinoma of the lip, 90,5 
per cent; in intra-oral carcinoma, 50 per cent, and in 
carcinoma of the parotid, thyroid, breast, and rectum, 
59.1 per cent. 
Ernst A. PoHLe, M.D., Ph.D. 

The Care and Treatment of Chronic Cancer Cases, 
IraI. Kaplan. Am. Jour. Roentgenol. and Rad. Ther., 
December, 1934, 32, 740-742. 

Kaplan emphasizes the need in large centers such as 
New York City, where bed capacity for cancer cases 
is limited, of carefully classifying all individuals with 
malignant lesions as to their need of hospitalization and 
active cancer therapy, either radiation or surgical or 
combined, and as cases requiring only custodial care or 
home nursing, supplemented by periodic visits of 
a nurse or social service worker attached to the hospital. 

Hospitalization is needed only in: (1) cases receiv- 
ing active surgical treatment; (2) cases receiving in- 
tense irradiation; (3) cases receiving palliative treat- 
ment at periodic intervals; (4) cases receiving continued 
treatment because of resistance and growth of the dis- 
ease requiring expert nursing and medical care, and (5) 
cases requiring surgical or medical treatment subsequent 
to intense radiation. 

The author points out that in certain elderly women 
who have had nodular scirrhous breast tumors existent 
for years, neither surgical nor radiation treatment may 
be either advisable or effective and that such cases may 
well be left alone. Again, certain individuals, often 
past the age of 70, manifest symptoms of malignancy 
such as bleeding from the cervix, mouth, nose, or 
rectum. Low grade malignant cases such as these are 
best handled by topical applications of radium only for 
healing the local lesion, since death usually ensues from 
ordinary old age causes rather than from such 
malignancy. 

Since so much real benefit can be accomplished from 
co-ordinated surgical and radiation therapy in so many 
cancer cases (according to Forssell, at least 44 per cent), 
it is essential in institutions where the bed capacity for 
cancer cases is limited that cases be carefully selected 
for hospitalization according to their ability to be 
benefited by such a procedure. 


J. E. Hasse, M.D. 
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The Treatment of Skin Cancer with the Concentrated 
Fractional Dose Method (Chaoul). Gerhard Liebmann. 
Strahlentherapie, 1935, 53, 217-224. 

The author has used the method of Chaoul (roentgen 
therapy at 60 K.V., 0.2 mm. Cu, 5 cm. F.S.D.) in 28 
cases of skin cancer. His technic was slightly modified 
in order to adapt it to the available apparatus. The 
FSD. amounted to 11 cm., with single doses of 300- 
500 r at 66 K.V. and 2 mm. Al; rate of application 60 
to 100 r per minute. {he single doses were repeated at 
intervals of from 1 to 8 days; the total dose varied 
from 4 to 5,000 r with a field not exceeding 20 square 
centimeters. In 96.4 per cent, including inoperable 
skin carcinomas, good results were obtained. There is 
one advantage of the method which the author con- 
siders—the fact that the treatment may be repeated 
without danger after eight weeks. 

Ernst A. POHLE, M.D., Ph.D. 


The Development of Radiation Therapy of Uterine 
Carcinoma during the Last Two Decades. 
Strahlentherapie, 1935, 53, 231-246. 

This is a statistical study which does not lend itself 
well to abstracting, and the reader is, therefore, referred 
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to the original. The author reviews a total of 2,461 
patients with uterine carcinoma treated by irradiation. 
In 1,243 cases the treatment plan could be carried out 
completely, and 827 women were traced, of whom 102 
remained well for five years and longer. The cases in- 
clude carcinoma of the cervix, fundus, vagina, and vulva. 

The author concludes, after comparing the results 
obtained in the various periods, that undoubtedly 
great progress has been made in radiation therapy of 
malignant neoplasms in the female genital organs. 

Ernst A. Ponte, M.D., Ph.D. 

Transcutaneous Curietherapy of Carcinoma of the 
Tonsils. Lucien Mallet. Strahlentherapie, 1935, 53, 
54-61. 

In the author’s experience, about 20 per cent of all 
intra-oral tumors arose from the tonsils. During the 
period from 1927 to 1932 he treated five sarcomas of 
the tonsils: four were still alive in July, 1934, and with- 
out recurrence, one, seven years; one, four years and 
six months; one, two years and three months and one, 
one year and two months after treatment. Brief his- 
tories are given, with data on the treatment technic. 
During the period from 1929 to 1932, 10 cases with epi- 
thelioma of the tonsils were treated. Two could not be 
traced; one lived two years and eight months; one, 
eleven; one, five, and one, six months after the treat- 
ment. Four are still alive without recurrence for two 
years and five months, two years and two months, two 
years, and one year and eight months, respectively. 
The histories of eight of these cases are briefly quoted. 
The treatment must be protracted; a few sources of 
radiant energy should be used at high F.S.D. The dose 
in the diseased area should amount to from 2 to 2.5 D 
per day. Irradiation should continue without inter- 
tuption day and night for from 20 to 25 days, until a 
total dose in the tumor of about 50 D has been reached. 
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This corresponds to an x-ray dose of about 2,200 r. 
This technic permits the homogeneous irradiation of 
all adjacent lymphatics. The author recommends the 
exposure of both cervical regions in tumors of the 
tonsil: as a rule, six applicators on each side at 6 cm. 
F.S.D. suffice. 

In his experience the histologic structure of the tumor 
had little influence on tke prognosis. In highly infected 
and extensive tumors, in which glandular enlargement 
is due to inflammation as well as to carcinomatous 
infiltration, the results were poor. As a rule one may 
say that glandular enlargement one month after irradia- 
tion or induration in the tonsillar area indicates a re- 
currence. In such cases it will be best to remove all 
growths surgically and then give irradiation post-oper- 
atively. The author has seen very little systemic reac- 
tion in radiation therapy of intra-oral tumors. Car- 
cinoma of the tongue and hypopharynx are less sensitive 
than carcinoma of the tonsils. 

Ernst A. Ponte, M.D., Ph.D. 


My Method for Continuous Irradiation of Carcinoma 
with Roentgen Rays: Super-teleroentgen Therapy. 
Gian G. Palmieri. Strahlentherapie, 1935, 53, 247-260. 

The author describes an apparatus which he designed 
for roentgen irradiation at long F.S.D. with continuous 
exposure of the entire body. It is housed in a special 
three-story building. The first and third floors con- 
tain one x-ray tube and in the second story are the 
treatment cubicles. The transformer is also housed in 
the first floor. Technic: 170-185 K.V., 2-4 ma., 0.065- 
0.265 r per minute, treatment time 2-4!/, hours, dose 
per sitting 60-200 r. The entire arrangement corre- 
sponds to the method developed by the late Dr. Heu- 
blein, of the Memorial Hospital, New York City. 

Ernst A. Ponte, M.D., Ph.D. 


CONTRAST MEDIA 


A Note on Peroral Pyelography. Hugh Morris. 
British Jour. Radiol., June, 1935, 8, 393-395. 

Following the description by Jacques and Swick of 
the use of sodium ortho-hippurate or ‘‘hippuran”’ by 
oral administration for the study of the urinary tract, 
the author discusses his experience with this method. 

The technic of the method consists in the oral ad- 
ministration of 12 grams of hippuran dissolved in 75c.c. 
of simple syrup in the case of adults. Children under 
13 years of age are given only 10 grams of the salt. 
Forty-five minutes after the administration of the 
solution the patient is made to lie on the Potter-Bucky 
table and compression is applied over the lower ends of 
the ureters. This compression is not relaxed until the 
examination is completed. Films are taken at 60, 90, 
120, and 150 minutes after the ingestion of hippuran, 
then ureteric compression is relaxed and a bladder film 
is made. 

The oral method is of value in those cases in which 
intravenous administration of the opaque medium is 
considered impracticable or inadvisable. One dis- 
advantage of the method is the uncertain absorption 
from the gastro-intestinal tract in some cases, which 
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prevents the method from being used as a means of 
estimating renal function. Another disadvantage is 
that in a small but busy x-ray department the Potter- 
Bucky table is held up for a considerable period of time 
by each examination. 

J. N. AnE, M.D. 


THE CRANIUM 


Technic and Dosage in Roentgen Therapy of Intra- 
cranial Disease. Max Sgalitzer. Strahlentherapie, 
1935, 53, 3-24. 

The author advocates the use of several large fields 
of entry (approximately 6 X 11 cm.) in the treatment 
of many intracranial diseases. Four fields are recom- 
mended in hydrocephalus, many cases of severe head- 
ache, epilepsy, and inflammatory diseases of the brain. 
Small fields are indicated for intrasellar tumors in the 
absence of hydrocephalus. The treatment should 
always be given with the fractional dose method in 
order to avoid severe reactions. He never applies more 
than one field per day, with a maximum dose of 150 r 
through 0.5 mm. Zn + 1.0 mm. Al at 170-189 K.V. and 
2-3 milliamperes. The total dose depends on the loca- 
tion and size of the tumor, its nature, the differentiation 
of its cells, age of the patient, the presence or absence 
of hydrocephalus the intracranial pressure, and also 
if surgery has preceded radiation or not. The author 
usually gives a test exposure with a maximum of 50 r in 
order to determine the reaction of the patient. The 
entire treatment takes from two to three weeks, and the 
total dose per area should not exceed 600 r except in 
very exceptional cases. Post-operative irradiation is 
particularly indicated in incompletely removed gliomas 
and sarcomas. In conclusion, the author states that a 
combination of surgery and radiation therapy will give 
the best results in the treatment of tumors of the brain. 

Ernst A. Powe, M.D., Ph.D. 


DERMATOLOGY 


Radiotherapy of the Sympathetic System in General 
Medicine: Its Application to Dermatology. J. Gouin 


and A. Bienvenue. Rev. d’Actinol. et de Physiothér., 
September-October, 1934, 10, 388-411. (Reprinted 
by permission from British Med. Jour., March 2, 1935, 
p. 37 of Epitome of Current Medical Literature. ) 

The authors find that radiation of the sympathetic 
nervous system has a definite value in general medicine, 
with special application to dermatology. It evokes 
nervous, glandular, and humoral responses in a similar 
way to those induced by surgery of the sympathetic 
system, shock therapy, and desensitization. The 
induced leukocytosis is of value in the treatment of 
suppurations and infective dermatoses, while the local 
trophic and circulatory effects are useful in other dis- 
eases of the skin. In psoriasis, however, little benefit 
is obtained, other than results from the amelioration of 
an accompanying pruritus or, in children, the arrest of 
the early stages. In asthma associated with prurigo, 
however, quick relief results after a preliminary reac- 
tion. The method can also be employed in syphilis and 
tuberculosis in association with the other forms of 
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specific therapy, the effects of which it augments, The 
x-rays have to be focused on different parts of the body 
to obtain the various general results, and these areas 
are defined by the authors. They conclude that this 
form of treatment has great possibilities, but the poly- 
morphic nature of the body’s response has to be clearly 
realized in order to apply it successfully. 


DIATHERMY 


Diathermy and Regeneration of Bone. E. David 
Weinberg and Grant E. Ward. Arch. Surg., June, 1934, 
28, 1121-1129. 

The apparatus used in this series of experiments con. 
sisted of a spark gap generator, the maximum capacity 
of which was approximately 770 watts. The mill- 
amperage employed in each experiment depended on 
the size of the forelegs of the animal used and as a rule 
varied from 250 to 350 milliamperes. In smaller ani- 
mals the milliamperage required to raise the tempera- 
ture of the skin to tolerance was about 200; in larger 
ones 400 or 500 milliamperes was occasionally de- 
manded. The average time of application was 35 min- 
utes per treatment. 

The animals used in all experiments were healthy, 
normal dogs. The forelegs were chosen, in which the 
bones were more easily accessible and the experiments 
better controlled. The method of traumatizing the 
bone was that of boring a small hole 1/8 inch in diameter 
through the large bone of the foreleg. This was done 
under general anesthesia with strict surgical asepsis. 
The holes were drilled as nearly alike as possible and in 
corresponding positions in each leg. The bone in the 
control (right) leg was then sutured immediately. Into 
the hole in the left leg a small clinical thermometer was 
inserted and another was placed in the surrounding 
muscle. In a few instances a third thermometer, 
beneath the skin or between the diathermy electrode 
and the skin, indicated approximate subcutaneous or 
cutaneous temperatures. The edges of the skin and 
periosteum were brought together with interrupted 
black silk sutures, while the thermometers remained in 
place. Sterilized diathermy electrodes consisting of 
rubber sponges surrounded by flexible brass mesh were 
then applied on each side of the left leg opposite the 
site of the incision. These were held in place by suitable 
sterilized wooden clamps. Sterile high frequency cords 
connected the electrodes to the generating apparatus. 

After several trials to standardize technic it was found 
that the temperature in the bone could be raised to 101 
or 102° F. without injuring the skin. In a few cases in 
which the temperature of the bone was raised to 105 or 
106° F., secondary sloughing of the skin occurred. 
Treatments were repeated each day for from one to four 
weeks, the same settings on the apparatus and the same 
amperage as were determined on the day of the opera- 
tion being used. At the end of the various periods of 
treatment the dogs were killed for gross and microscopic 
studies of both the treated and the untreated bones. 

During the immediate post-operative treatment with 
diathermy, attention was attracted by the variation of 
the bleeding in the open wounds. Shortly after turn- 
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ing on the current there was a free flow of blood. As 
soon as the heat was discontinued and the leg allowed 
to cool a little, the bleeding stopped. This occurred 
with such regularity that it caused the authors to con- 
clude that the heat, or perhaps some other electromag- 
netic effect of the diathermy, dilated the blood vessels, 
allowing free escape of blood into the wound. 

At the end of one week microscopic sections revealed 
the hole in the treated leg to be filled with vascularized 
connective tissue, a few degenerated red blood cells, and 
a small amount of bone dust. An attempt at formation 
of new bone was evident, arising from the cut edges of 
the endosteum. The endosteum in the neighborhood of 
the hole showed a marked proliferation of osteoid tissue, 
extending down into the marrow cavity, and the marrow 
cavity near the hole was filled with young fibrous con- 
nective tissue, which was highly vascularized. In the 
control leg the hole was filled with a partially organized 
blood clot, fibrous connective tissue, degenerated red 
blood cells, and bone dust, undergoing partial absorp- 
tion. The cut edges of the endosteum were lined by 
fragmented bone with the bone cells missing. At the 
end of two weeks the treated leg showed marked for- 
mation of bone arising from periosteum, endosteum, 
and the cut edges of the compacta. There was also 
evidence of formation of new bone in the marrow, with 
consequent narrowing of the medullary cavity. In the 
control leg there was some periosteal new bone in the 
immediate neighborhood of the hole with some osteoid 
tissue but no bone. In three weeks the treated leg 
showed a decided advance in the periosteal and endos- 
teal formation of new bone. The cut edges of the endos- 
teum were lined with osteoblasts. There was marked 
proliferation of bone in the medullary cavity so that it 
was almost filled. In the control leg there was no peri- 
osteal new bone formation and only a small amount of 
endosteal new bone noted. The medullary cavity was 
far from being completely filled with bone. In four 
weeks the treated leg revealed marked new periosteal 
bone. The hole was completely filled with a compact 
type of bone (not the young lamellar type) and looked 
like old cortical bone, except for an increase in the 
haversian canals. In the control leg there was little or 
no periosteal new bone, and the hole was filled with a 
lamellar type of bone, so that it was not yet healed. 

ANDREW H. Dowpy, M.D. 


DOSAGE 


Dosage of Gamma Rays in r-units. J. Murdoch and 
E. Stahel. Strahlentherapie, 1935, 53, 102-118. 

The authors found that 1 mg. of radium filtered 
through 1.0 mm. Pt delivers 7.62 r per hour at 1 cm. 
distance. The respective value for a filter of 0.5 mm. 
Pt is 8.11 r per hour. The measurement method is 
described in detail. An isodose chart with distribution 
of radiant energy in roentgens is shown. The energy 
absorbed per c.c. of water was determined by measure- 
ments in roentgens and by calculation of the gamma 
rays of radium. It appears that 1 r corresponds to 100 
erg per c.c. of water (absorbed energy). It was also 
found that ionization chambers with light atomic wall 
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material permit the measurement of radium doses in 
roentgens. A few therapeutic doses used during the 
last six years are also quoted. A continuous exposure 
with 2 or 3 r per minute will produce an erythema on 
the skin after 2,300 r and a radio-epidermitis after from 
3,500 to 4,000 r. Reduction of the intensity to 0.5 r 
per minute permits an increase in the dose to 5,000 r 
without producing a marked reaction. 
Ernst A. Ponte, M.D., Ph.D. 


The Distribution of Roentgen Rays within the 
Human Body. Edith H. Quimby, Murray M. Cope- 
land, and Robert C. Woods. Am. Jour. Roentgenol. 
and Rad. Ther., October, 1934, 32, 534-551. 

Surface and depth doses delivered in various regions 
of the human body were measured in a cadaver, and 
compared with those obtained in a water phantom, for 
200 K.V. roentgen rays, 700 K.V. roentgen rays, and 
gammarays. For 200 K.V. reontgen rays, comparisons 
were also made with surface and depth doses measured 
in the pelves of living individuals. 

It was found that for all parts of the body except the 
chest and intra-oral region, surface and depth dose 
values obtained by measurements in a water phantom 
may be used as a satisfactory approximation to the 
true values in radiation therapy. 

For intra-oral and thoracic regions, which varied 
from the phantom readings, correction curves were 
presented in the article. 

S. M. Atkins, M.D. 


Coutard Roentgen Treatment of Malignant Tumors. 
Jens Nielsen. Strahlentherapie, 1935, 53, 25-53. 

The author discusses at length the principles of the 
Coutard method and analyzes the approach to the in- 
dividual case. He warns against a schematic procedure 
and emphasizes the necessity of individualization in the 
use of this method. By the proper use of the time 
factor, local and systemic injuries may be avoided. 
Every patient should be carefully examined daily dur- 
ing the entire treatment period. If a residual tumor is 
found, radium implantation and electrocoagulation are 
indicated for its removal. The author believes it is 
quite possible that the elective effect of roentgen rays 
may be better with potentials above 200 K.V. 

Ernst A. PoHLe, M.D., Ph. D. 


Percentage Depth Dose and Treatment Times for 


Various Potentials and Filters. J. Zakovsky. Strah- 
lentherapie, 1935, 53, 125-133. 

The author undertook a series of ionization measure- 
ments in order to analyze the relationship between tube 
potential, filters, percentage depth dose, and treatment 
time. He showed that for every tube potential the 
percentage depth dose has a maximum for a definite 
optimal filter thickness. If this filter thickness is in- 
creased, there is a slight increase in the percentage depth 
dose. However, the increase in treatment time is too 
high to be economical; it is better to increase the focal 
skin distance. He gives a table in the paper which per- 
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mits the selection of the most economical treatment 


conditions. 
Ernst A. PoHLe, M.D., Ph.D. 


Comparison of the Roentgen and Radium Spectrum 
from the Standpoint of the Practical Radiation Thera- 
pist. R.R. Rathbone. Am. Jour. Roentgenol. and 
Rad. Ther., December, 1934, 32, 808, 809. 

In this brief article the writer includes a graphic chart 
showing a comparison of roentgen and radium spectra 
using various kilovoltages and various filters and indi- 
cates the wave length in Angstroms resulting therefrom. 

By knowing the peak kilovoltage and the filter em- 
ployed one may determine the maximum and minimum 
wave lengths being used. For example, at 200 K.V.P., 
with 0.5 mm. copper filter, the maximum and minimum 
wave lengths are 0.46 A. and 0.06 A., respectively. 

J. E. Hasse, M.D. 


A More General Definition of the Roentgen-ray Dose. 
W.R. Johner. Strahlentherapie, 1935, 53, 119-124. 

After a brief discussion of the reasons which lead to 
the choice of ionization in air as a measuring method 
for the roentgen-ray dose, the author offers the follow- 
ing revised definition of the roentgen unit: The roent- 
gen-ray dose is that amount of roentgen energy which 
is being absorbed at a certain place per mass unit. It 
should be measured by a small air-walled ionization 


chamber. 
Ernst A. PoHLE, M.D., Ph.D. 


The Determination of the Dose in Roentgen Therapy. 
Ernst Otto. Strahlentherapie, 1935, 53, 350, 351. 

The author has developed a chart which permits the 
determination of the treatment time for a combination 
of potentials, filters, and F.S.D. If there should be 
sufficient call for these charts, the publishers of ‘‘Strah- 
lentherapie” will have them printed. 

Ernst A. Pout, M.D., Ph.D. 


ENCEPHALOGRAPHY 


Encephalography. Karl Kornblum and Francis C. 


Grant. Am. Jour. Roentgenol. and Rad. Ther., 
September, 1934, 32, 311-316. 

Encephalography demands an exact, careful film 
examination, complete drainage of all the fluid (the 
method does not matter), and extreme care before a 
diagnosis of disease is made. 

Ventricular distortion, marked generalized or asym- 
metrical atrophy, or arachnitis in the subarachnoid 
spaces may be easily recognized, but in the finer diffuse 
changes, mild or moderate atrophy, one must re- 
member that the variation may be a normal one. 

S. M. Arxins, M.D. 


Encephalography in Children. A. Earl Walker. Am. 
Jour. Roentgenol. and Rad. Ther., October, 1934, 32, 
437-456. 

In childhood, with the exemption of the acute in- 
flammations of the central nervous system, neoplasms 
are the most common cause of increased intracranial 
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tension. Of these neoplasms, 60 to 70 per cent are in 
the posterior fossa and, therefore, encephalography jg 
contra-indicated and even when performed is in most 
cases not satisfactory. For these, ventriculography is 
indicated. Encephalography is indicated in every sta- 
tionary cerebral lesion after other methods have failed 
to establish definitely the diagnosis. 

Many methods have been advanced by various oper- 
ators for the procedure. Some remove all the fluid and 
others do not. The air introduced also varies from the 
same amount of fluid removed to as much as 30 cc. 
more. Within eight hours of the procedure the majority 
of patients show a temperature rise to 101-103° F., a 
leukocytosis of 15,000 to 25,000, albumin and blood 
in the urine, and marked increase in the cells 
in the spinal fluid. Vomiting and headache also 
occur, as well as stiff neck. The blood pressure, pulse, 
respiration, and spinal fluid pressure are normal. 

The value of this procedure was illustrated in cases of 
metal retardation, cerebral infantile palsies, special 
types of idiocy, convulsive states, degenerative diseases, 
and sequel of cerebral trauma. 

S. M. Arxins, M.D. 


ENDOCRINE GLANDS 


A Discussion of General Roentgen Biology, and of the 
Endocrine System in Particular. Bruno Faccini. Arch, 
di Radiol., Sept.-Oct., 1934, 10, 532-552. 

This is a short, non-technical review of the effects of 
radiation on various normal tissues of the body, anda 
discussion of the effects of radiating endocrine glands. 

E. T. Leppy, M.D. 


THE ESOPHAGUS 


Radiation Therapy of Carcinoma of the Esophagus. 
Rudolf Hummel. Strahlentherapie, 1935, 53, 225-230. 

During 1922-1934, 72 cases with carcinoma of the 
esophagus were treated in the author’s clinic by ir- 
radiation. Technic during the last four years: 180 
K.V., 0.5 mm. Cu + 3 mm. Al, 30 cm. F.S.D., two sit- 
tings per day, 165 r (in air) per field for 18 week days. 
A skin erythema is produced with 170 K.V., 3 ma., 2 
mm. Cu + 1.0 mm. Al at 70 cm. F.S.D. in 390 minutes. 
In addition, radium is inserted in a rubber tube in front 
of the fluoroscopic screen. From 280 to 300 mgh. are 
given daily, with a total dose of from 1,500 to 2,000 
mgh.; an interval of from five to six days between sit- 
tings; filter 0.5 mm. platiniridium; length of screen2 
cm.; strength 10 mg. each. If the sitting extends seven 
hours, patients usually complain. Gastrostomy is done 
only in cases in which insufficient nourishment can be 
obtained by mouth. 

Eleven cases received roentgen therapy only; 19 
were treated with the older methods; eleven were 
treated by radium only. The results in all these groups 
were not very encouraging. Twenty-nine patients re- 
ceived treatment according to the method described 
above. In 10 cases gastrostomy had to be performed. 
Nine patients were still alive after 6 months, five after 
9 months, three after 12 months, and one after 18 
months. The author concludes that, even with the 
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combined roentgen and radium therapy, only tempo- 


rary results:are to be expected. 
Ernst A. PoHLe, M.D., Ph.D. 


FOREIGN BODIES 


Wandering of a Swallowed Needle: Case Report. 
Ludwig Bayer and Klaus Berg. Ré6ntgenpraxis, June, 
1935, 7, 380, 381. 

How much—and if—foreign bodies may change their 
position appreciably is still a matter of dispute. The 
authors’ patient was admitted for an acute disease of 
the right hip (1934). In 1929 the patient had swallowed 
a straightened-out hairpin, which two laparotomies had 
been unsuccessful in removing. In 1931 a roentgeno- 
gram showed that the pin had perforated through the 
lower duodenum and was probably lying in the retro- 
peritoneal space on the psoas muscle. A roentgeno- 
gram at the time of the symptoms of hip disease showed 
that the tip of the pin had eroded and perforated the ace- 
tabulum and was partially in the joint space, which was 
narrowed and irregular. The pin must have wandered 
down for this considerable distance during three years. 
It was removed surgically. 

Hans W. HErFKE, M.D. 

Wandering (?) of a Bullet: Case Report. Ulrich. 
Roéntgenpraxis, June, 1935, 7, 384-386. 

It seems to be the consensus of opinion that bullets do 
not wander without being carried along by a purulent 
abscess. A case is reported in which a bullet in the up- 


per half of the leg travelled down to the insertion of the 
Achilles tendon (in more than twelve years), but was 


enclosed in a foreign body abscess. In another patient 
a bullet was demonstrated reontgenologically (1930) in 
the mid-portion of the sternum. In 1935 it was shown 
at the lower tip and a 17-cm. canal could be seen in the 
sternum. In this case, the author believes, the 
bullet has wandered by being pushed downward by a 
sterile abscess. 
Hans W. HErKe, M.D. 


FRACTURES 


Treatment of Fractures of the Carpal Scaphoid. 
R. Soto-Hall and K. O. Haldeman. Jour. Bone and 
Joint Surg., October, 1934, 16, 822-828. (Reprinted 
by permission from British Med. Jour., March 2, 1935, 
p. 35 of Epitome of Current Medical Literature.) 

The authors point out the necessity of differentiating 
between the clinical varieties of isolated scaphoid 
fractures, as both treatment and prognosis vary with 
each type. The most common fracture is an intra- 
articular injury, and occurs through the body or neck. 
Next in frequency is an avulsion fracture of the tuber- 
osity, which is extra-articular and heals with good bony 
union in five or six weeks. The third and more un- 
common type presents a severely comminuted fracture 
with considerable deformity. In the case of intra- 
articular fractures early diagnosis and treatment are 
imperative. As 60 per cent of cases are diagnosed as a 
sprained wrist the favorable opportunity for early 
immobilization has usually passed, as pseudarthrosis 
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increases rapidly after two weeks without proper 
treatment. In cases in which a fracture of the wrist is 
suspected, an x-ray should be taken with the hand in 
complete ulnar flexion. In cases of recent fracture it 
has been found that the best results are obtained by 
fixation in plaster with the wrist in 30 to 40 degrees of 
extension, with complete radial flexion of the wrist, the 
thumb being included in the position of extension and 
abduction. Immobilization should be continued for at 
least seven weeks, depending on progress and the age 
of the patient. In some cases immobilization may be 
necessary for three months. The thumb should be 
liberated at the end of five weeks, and in retarded cases 
the cast may be bivalved after eight weeks in order to 
begin baking and massage. In late cases and those 
with pseudarthritis a bone-drilling operation is carried 
out, which should heal the simple scaphoid pseud- 
arthroses and allow proper reduction. In cases which 
show marked comminution and deformity, or in which 
lytic changes are evident, complete excision of both 
fragments of the scaphoid is recommended, with immo- 
bilization for at least five weeks in complete ulnar flex- 
ion of the wrist. 


The Calcium Stream as Concerned with the Healing 
of Fractures. John J. Moore and Alfred A. de Lorimier. 
Am. Jour. Roentgenol. and Rad. Ther., October, 1934, 
32, 457-463. 

Experimenting with healing of fractures in rabbits, 
it was noted that under ample calcium, phosphorus, and 
vitamin supply, when the generalized tissue balance 
was shifted to the acid side, there was a delay in the 
ossification of the callus and a generalized deossification 
of the skeleton. When the tissue balance was shifted 
to alkaline, the ossification of callus was furthered. 
This latter is best in the presence of an acid medium 
in the intestine as produced by lactose fermentation. 

S. M. ATKins, M.D. 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 


Retroposition of the Transverse Colon: 
Two Cases. P. E. Truesdale. Jour. 
Assn., May 11, 1935, 104, 1697-1700. 

Abnormal position of the intestinal tract is the 
result of some disturbance of migration, rotation, de- 
scent, or fixation during embryonic life. Relatively 
slight variations in the different stages of develop- 
ment of the intestine result in such developmental 
anomalies as migratory colon, excessive mobility of the 
colon, dolichocolon, torsion of the colon or its mesen- 
tery or both, common mesentery, and congenital fis- 
sure of the mesentery. In most of these cases the 
transverse colon is in normal position but has some 
defect or torsion of the mesentery. It may be very 
short or have exaggerated sinuosity. Lack of fixation 
of the mesentery and torsion from bands or adhesions 
may result in abnormal positions of the cecum or of 
the ascending, transverse or descending colon, or 
may cause volvulus of a segment of the small or large 
intestine or both. Perhaps the rarest of all develop- 
mental anomalies of the colon is retroposition of the 
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transverse colon due to inverted rotation of the midgut 
during the tenth week of embryonic life. In the few 
cases assembled from the literature the transverse 
colon dips back into a tunnel behind the duodenum 
and superior mesenteric artery. Some constriction 
through torsion of the mesentery or pressure on the 
transverse colon then causes intestinal obstruction. 
Two of the author’s own cases and six others from 
the literature are reviewed, with illustrations to demon- 
strate the appearance of the viscera and the factors 
producing obstruction. 
CHARLES G. SUTHERLAND, M.D. 


Anomalies of Intestinal Rotation as a Cause of 
Intestinal Obstruction. Clarence E. Gardner, Jr., and 
Deryl Hart. Arch. Surg., December, 1934, 29, 942-981. 

This article deals with the various degrees and types 
of abnormalities of intestinal rotation. An excellent 
description of embryologic development and the mecha- 
nism of intestinal rotation, accompanied by instructive 
diagrams, is presented. The authors present two of 
their own cases and review 103 reported cases from the 
literature. 

In non-rotation of the midgut loop, the intestinal 
tract -occupies the position in the abdomen fun- 
damentally the same as in the embryo at the eighth 
week. The entire small bowel lies to the right of the 
mid-line and the colon to the left. There is no second- 
ary fixation of the mesentery, the entire midgut loop 
hanging free from the narrow duodeno-colic isthmus. 


Such an anomaly predisposes to the development 


of volvulus of the entire midgut loop. The term 
“malrotation” designates the irregular defects of 
rotation and fixation. In one type the pre-arterial 
segment is reduced in front of the superior mesen- 
teric artery, while the rotation of the post-arterial 
segment is arrested. In another type the pre-arterial 
segment remains entirely on the right side, as in non- 
rotation, while the post-arterial segment has rotated 
normally but has been prevented from becoming fixed 
to the posterior abdominal wall by the presence of the 
non-rotated small bowel. In both of these conditions 
the cecum and ascending colon retain their primitive 
mesentery in common with that of the small intestine. 
Volvulus of the common mesentery may be produced. 
A large intra-abdominal hernia may be simulated by 
the rotation of the pre-arterial loop into the mesentery 
of the post-arterial segment between the superior mes- 
enteric artery and the colon. Practically the entire 
small bowel may be contained in the peritoneal enve- 
lope thus formed. In reverse rotation, there is a 90- 
degree clockwise rotation instead of the normal 270- 
degree counterclockwise rotation. In this condition the 
transverse colon passes dorsally to the duodenum and 
the. superior mesenteric artery. If the normal fixation 
of the root of the mesentery toward the right iliac fossa 
takes place in this position, the transverse colon becomes 
trapped in a tunnel beneath this acquired attachment. 

Volvulus, with symptoms of duodenal occlusion, is 
the more common condition which follows volvulus of 
the entire intestinal tract. There may be symptoms 
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of acute or chronic intestinal obstruction. Obstrue- 
tion may be complete, partial, or intermittent. In the 
chronic type the diagnosis should be made clinically 
and has been reported in 32 new-born infants. It must 
be differentiated from pyloric stenosis and atresia of the 
distal portion of the duodenum. In the chronic type 
the feedings are taken normally for several days. Me- 
conium and in some cases normal stools are Passed, 
Vomiting, constipation, and abdominal pain usually 
occur around the third or fourth day. The vomiting is 
persistent and projectile, occurring some twenty to 
thirty minutes after feeding. The vomitus contains bile, 
There is distention of the upper abdomen, with the 
lower abdomen being flat or scaphoid. If vascular 
obstruction accompanies the volvulus, blood-stained 
fluid may pass from the rectum. Marked degrees of 
acidosis and dehydration may follow. X-ray examina- 
tion will reveal a markedly dilated stomach and duo- 
denum, with the entire duodenum to the right of the 
vertebral column. This latter finding is of great diag- 
nostic value from the roentgenologic standpoint. The 
cases of volvulus with acute symptoms are very difficult 
to diagnose clinically from acute intestinal obstruction 
from other causes unless previous radiologic studies 
have been carried out and the patient is known to have 
some type of abnormal intestinal rotation or fixation. 

This article should be of equal value to the clinician, 
surgeon, pediatrician, and roentgenologist. 

ANDREW H. Dowpy, M.D. 

Malignant Lymphoma of the Gastro-intestinal Tract. 
A. C. Pattison. Arch. Surg., December, 1934, 29, 907- 
922. 

Malignant lymphoma is considered to be a neoplasm 
which arises from the lymphatic tissue and is due to 
proliferation of atypical cells in the lymphatic series. 
The condition may be localized or generalized. The 
group reported by the author is localized to the gastro- 
intestinal tract and is placed in the lymphosarcoma 
group. 

The author reports six cases. The symptomatology 
was not characteristic in any one case. In not a single 
case in this series was the pre-operative diagnosis 
of malignant lymphoma made. Generally speaking, the 
average age of the patients with malignant lymphoma 
falls somewhat below the cancer age, and while they 
may vary from three and one-half years to 85 years, 
the average age of incidence generally falls from fifteen 
to twenty years below that of carcinoma in the gastro- 
intestinal tract. 

The lymphomas arise in the submucosa and infiltrate, 
the submucosa and the muscularis. Ulceration of the 
mucosa is not always present, but is not infrequent and 
when present is usually due to necrosis from pressure 
and loss of blood supply rather than to neoplastic in- 
vasion. Regional lymph glands are usually involved. 
Extension to the liver is unusual. In the stomach the 
lesions vary from very small localized nodules to 4 
diffuse infiltration of practically the entire wall of the 
stomach. The condition may be mistaken for polyposis 
of the stomach or for carcinoma of the stomach. I 
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the small intestine, the lower part of the ileum is 
most commonly involved. The lesion may be diffuse, 
nodular, sessile, or polypoid. Aneurysmal dilatation 
of the intestine at the site of the neoplastic invasion is 
frequent, due to the destruction of the muscle fibers or 
to involvement of the submucosa, with subsequent 
effect on its plexus of nerves. Obstruction is not fre- 
quent: when it occurs, it is usually late in the disease 
and due to pressure from the enlarged mesenteric glands 
or as a result of fibrosis which may occur late in the 
disease. Intussusception is fairly frequent, the tumor 
occupying the apex of the invaginated loop. In the large 
intestines the lesions are similar to those in the small 
bowel, though the lumen is not often encroached upon. 
One of the author’s cases clinically resembled carcinoma 
of the rectum. 

Laboratory data are in no way distinctive. The roent- 
gen-ray diagnosis is usually carcinoma, though a diag- 
nosis of gastric ulcer is sometimes made, or even of 
polyposis, In a fair number of cases the examination 
revealed no abnormalities. Changes in the blood pic- 
ture are absent or of no differential value, with the 
exception of terminal leukemia, which is seen in some 
cases. In the six cases presented by the author, the 
clinical history, along with the roentgen-ray observa- 
tion and microscopic sections, is given in detail. 

ANDREW H. Dowpy, M.D. 


GENITO-URINARY TRACT (DIAGNOSIS) 


Roentgenograms of a Paranephritic Abscess. O. Spit- 
zenberger. R6ntgenpraxis, June, 1935, 7, 391-396. 

Paranephritic abscesses have not, heretofore, been 
shown directly by means of pyelography. Necessary 
for their direct demonstration is a communication be- 
tween them and the kidney pelvis. In the case reported 
a flat film showed a marked unilateral haziness of the 
psoas shadow and absence of. the kidney shadow. 
Catheterization of the ureter led to perforation of the 
kidney pelvis, which was not immediately recognized. 
A retrograde pyelogram showed the contrast material 
in the kidney and around the kidney and upper ureter. 
The condition of the patient became worse and the 
infection seemed to have been spread by introduction 
of the thorotrast. It seems advisable to use great cau- 
tion when doing a retrograde pyelogram in cases of 
paranephritic abscess. 

Hans W. HEFKE, M.D. 


GOITER 


A Roentgen Study of the Chest in 200 Patients with 
Goiter. S. J. Hawley. Am. Jour. Roentgenol. and 
Rad. Ther., September, 1934, 32, 326-329. 

In this study the basal metabolic rate in 35 per cent 
was normal or lower, and in 65 per cent, elevated. Of 
the group studied, 18 per cent had enlarged heart shad- 
ows; 89 per cent of the enlarged hearts, had elevated 
basal metabolic rates. Of the patients who succumbed 
80 per cent had enlarged hearts, and showed organic 
heart disease at postmortem. Patients with toxic 


adenoma showed a much greater tendency toward 
cardiac hypertrophy than those with hyperplastic thy- 
roids. There is no characteristic heart shape in thyroid 


disease. 
S. M. ATKINs, M.D. 


GRENZ RAYS 


Quality Determinations of Inhomogeneous Grenz 
Rays. H. Steps. Strahlentherapie, 1935, 52, 686- 
691. 

For the definition of the quality of inhomogeneous 
radiation it is necessary to give, in addition to the half 
value layer, data regarding the degree of homogeneity. 
This is possible by determining the quotient of the 
second H.V.L. over the first H.V.L. (Christen and 
Holthusen). The author measured the first H.V.L. 
and the degree of homogeneity of Grenz rays emitted 
from two different tubes. There was very little dif- 
ference between the two radiations. 

Ernst A. PoHLE, M.D., Ph.D. 


GYNECOLOGY AND OBSTETRICS 


Further Experience with the Protracted Fractional 
Dose Method in the Treatment of Carcinoma of the 
Female Genital Organs. Heinz Kirchhoff. Strahlen- 
therapie, 1935, 53, 193-201. 

At the Women’s Clinic University of Kiel, the pro- 
tracted fractional dose method has been used for five 
years. The author gives a brief résumé of the results 
obtained up to now. Technic: 50-70 cm. F.S.D., 1.5- 
2.3 mm. Cu, 2.3 or 5 r per minute, 200 r (in air) per 
sitting and per field. From June, 1930, to October, 
1932, 168 carcinomas of the cervix and ovary were 
treated. The dose effective in the diseased tissue varied 
from 800 to 4,000 r. Twenty-four grew worse under 
treatment, 80 did not respond, 19 were temporarily 
improved, and one was still well in April, 1935. The 
remaining 44 cases (32 after operation and 12 after 
radium) were treated prophylactically. They were all 
free from recurrence in April, 1935. During the last 
two years the technic has been changed. The single 
dose is approximately 400 r on the skin and two fields 
are given per day in such a manner that the same field 
is exposed on alternating days. Two fields are given 
over the anterior and posterior pelvis, using a 10 X 15 
cm. opening. Sometimes lateral and vulvar fields are 
added. It is possible in this manner to apply from 4,000 
to 5,000 r to the tumor during a period of from three 
to four weeks. During the period from November, 
1932, to December, 1934, 70 cases were treated with 
the new technic: two grew worse during treatment, 
26 did not respond, 14 were temporarily improved, and 
20 were free from recurrence in April, 1935. The re- 
maining eight cases received prophylactic x-ray therapy 
after operation (6) or after radium application (2). 
They were all free from recurrence in April, 1935. A 
few illustrative case histories are appended. The 
author feels that considerable progress has been made 
with the introduction of this new method. 

Ernst A. Ponte, M.D., Ph.D. 
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The Therapeutic Importance of Hysterosalpingog- 
raphy in Sterility of Women. J. Griinthal and R. 
Kleitsman. R6éntgenpraxis, May, 1935, 7, 321-325. 

It is known that the injection of lipiodol into the 
uterus and tubes is not only important from a diagnos- 
tic standpoint, but also has great therapeutic value. 
There are many cases in the literature in which a sal- 
pingography cured sterility. 

The authors’ cases are of especial interest because 
they concern, mostly, patients in whom air pertubation 
had not been successful. It is understood that patients 
with acute or subacute adnexitis must not be examined 
in this way. For introduction of contrast material into 
the uterus, the authors are using an apparatus which 
allows the operator to watch the intra-uterine pressure, 
which should not exceed 250 millimeters of mercury. 
The injection is done under the fluoroscope. A film is 
taken immediately afterward and another 24 hours 
after. In some cases, intra-uterine pressure of 220 milli- 
meters dropped suddenly to 100 millimeters and a 
roentgenogram made after that time showed that the 
tube, which had been occluded up to this time, was 
patent. The authors give morphin-scopolamin before 
the examination. In order to make occluded tubes 
patent, it is necessary to maintain a uniform high pres- 
sure in the uterus for an average of two hours. An 
hysterosalpingography done for from three to five min- 
utes is of diagnostic value only and not of therapeutic. 
This method of slow dilatation of tubes is called sal- 
pingeurysis. A few cases are reported. In most of them 
the tubes remained occluded for the first hour and only 
after an hour and a half was there contrast material 
seen in one or both tubes. The patient must remain in 
bed for twenty-four hours after this ordeal. The best 
time for salpingeurysis is between the fourth and the 
seventh post-menstrual day. Complications have not 
been observed by the authors. In 24 cases with neg- 
ative pertubation (air method), one or both tubes could 
be made patent in 13 (about 31 per cent). 

Hans W. HEFKE, M.D. 


Radiation Therapy with Short F.S.D. in Gynecology. 
Walter Schaefer. Strahlentherapie, 1935, 53, 210-216. 

The construction of an x-ray tube permitting the 
irradiation of body cavities is an effort to replace to 
some extent the much more expensive radium. The 
tube described by the author can be inserted into the 
vagina and by means of special attachments, adequate 
filter, and proper aiming of the x-ray beam, high doses 
of roentgen rays can be delivered to the cervix. Isodose 
charts for operation at 90 K.V., 4 ma. are shown in the 
article. So far, a total of 120 cases have been treated 
by this new method: 35 of these represent recurrences 
following previous irradiation. Ten cases of carcinoma 
of the cervix belonged to Group IV and 70 patients to 
Group III. Of 16 cases with carcinoma of the cervix 
observed over a period of from two to three years, 10 
remained well. In Group IV, no cures could be ob- 
tained. Of nine patients who had developed a recur- 
rence following previous irradiation, five survived a 
one- to three-year observation period. The author feels 
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that the preliminary results are encouraging, particy. 
larly in Group III. 
Ernst A. Ponte, M.D., Ph.D, 


Indications for Roentgen Therapy in the Monosymp. 
tomatic Metrorrhagia in the Climacterium. M. C, 
Béclére. Strahlentherapie, 1935, 53, 62-72. 

The author analyzes a series of 100 cases of women 
between 40 and 53 years of age who came to the clinic 
with the symptom of uterine bleeding. Of the group, 
70 per cent proved to be amenable to roentgen therapy 
and the rest had to go to surgery. Fifty-six were per- 
sonal patients and 44 observed by the chief of the clinic. 
The majority of patients were subjected to hystero. 
salpingography, and those with abnormal findings hada 
curettage. The cause of the bleeding was found to be 
as follows: intra-uterine carcinoma in 8 per cent; sub- 
mucous fibroid in 10 per cent; polyp in 4 per cent; 
residual placenta in 3 per cent; cystic salpingitis in 
4 per cent; cystic ovaries in 1 per cent; functional 
metrorrhagia in 51 per cent; functional infectious 
metrorrhagia in 10 per cent, and metrorrhagia of un- 
known origin in 9 per cent. A fractional treatment 
technic is recommended. The dose used for steriliza- 
tion is usually distributed over a period of eight weeks, 
and one sitting per week is given. 

Ernst A. PoHLe, M.D., Ph.D. 


Effect of Roentgen Therapy of the Medulla Oblongata 
on Uterine Bleeding. A. Kukowka. Ro6ntgenpraxis, 
June, 1935, 7, 396-398. 

The center for the vasomotor nerves is supposed to 
be situated in the medulla oblongata. The author 
undertook to irradiate this region with roentgen rays 
(180 K.V.; 3 ma.; 0.6mm. Cu; 150r). All patients 
had excessive menses and had been treated unsuccess- 
fully by gynecologists. In most of the 23 cases, there 
seemed to be definite improvement. The menstruation 
cycle is not changed. The therapeutic effect is not per- 
manent and dysmenorrhea, menorrhagia, etc., therefore, 
are not benefited for any length of time. The blood 
pressure was not changed. The effect of irradiation is 
apparently due to stimulation of the vagus or sympa- 
thetic nerves or vasomotor system. 

Hans W. HErkE, M.D. 


Some Reasons for Not Introducing Placentography 
into Practical Radiologic Obstetrics. A. Tommaselli. 
Archivio di Radiologia, 1934, 10, 763-789. 

The author’s experiments contra-indicate placentog- 
raphy in obstetrics, as the effects of thorium salts used 
in the technic are deleterious to both mother and fetus. 

E. T. Leppy, M.D. 


HEART AND VASCULAR SYSTEM 


The Roentgenkymograph as a New Aid in the Diag- 


nosis of Adhesive Pericarditis. Sydney E. Johnson. 
Surg., Gynec. and Obst., August, 1935, 61, 169-175. 
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The author studied the roentgenkymogram of a case 
of adhesive pericarditis and found the results of diag- 


nostic value. The roentgenkymograph employed was 
constructed (at no great expense) bY the author, since 
this instrument is not at present available on the market. 
The author credits Dr. I. Seth Hirsch with bringing this 
method of roentgen examination to the attention of 
American roentgenologists and for pioneer work in its 
further development. 

The roentgenkymograph records on an x-ray film the 
amplitude of excursion of the heart borders during one 
or more cardiac cycles. The x-ray beam passes first 
through the patient and then through narrow horizontal 
slitsina stationary lead grid. The film is kept in motion 
ata uniform rate of speed, and in a direction perpendicu- 
lar to the slits, throughout the exposure. The amplitude 
of pulsation of each portion of the aortic and cardiac 
shadow is shown in the curves which represent that 
portion of the cardiac silhouette. 

The roentgenkymogram shows the chest shadow 
divided into transverse bands, the width of the bands 
representing the distance the film has moved down- 
ward during the exposure. Since the movement of the 
film is downward the recording of the curves of the 
excursions of the heart borders begins at the lower mar- 
gins of the bands. Each individual curve represents 
the outward and inward movement of the portion of 
the cardiac border which lies in the line of the particu- 
lar slit in the grid. Therefore, the curve represents the 
movement of a portion of the heart border which has 
the same length as the width of the slit, and not the 
length of the distance travelled by the film. 

The case of adhesive pericarditis presented by the 
author showed no evidence of excursion of the left 
ventricle on the roentgenkymogram. The aorta showed 
only a slight ripple and the right border showed no 
movement. With the exclusion of other conditions 
which might produce a stationary left ventricular 
border, the diagnosis of adhesive pericarditis was made. 
This conclusion was confirmed at operation. 

The author describes his roentgenkymograph, which 
consists essentially of the following: (1) a framework; 
(2) a movable cassette carriage; (3) a timing device; 
(4) the lead grid; (5) an electric contact switch, and 
(6) a vertical support. He employs a No. 2 oil-cylinder 
door closer as the timing device. The lead grid con- 
sists of lead bands 12 mm. wide, separated by strips of 
paper 0.4 mm. thick. 

J. N. Ané, M.D. 


The Diagnosis of Aneurysms of the Abdominal Aorta. 
Albrecht Hartung. Réntgenpraxis, May, 1935, 7, 308- 
310. 

The roentgenologic diagnosis of aneurysms of the 
abdominal aorta may be made directly or indirectly. 
The indirect signs are: erosion of bodies of the verte- 
bre, occasionally erosin of ribs or transverse processes 
of the lumbar vertebra. The direct signs are: displace- 
ment of the stomach and colon by the aneurysms, or a 
Pneumoperitoneum. In some cases calcification may be 
seen in the wall of the aneurysm—such a case is de- 
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scribed in detail. The large pulsating tumor did not 
cause any symptoms. 
HAns W. Herke, M.D. 


HODGKIN’S DISEASE (DIAGNOSIS) 


Changes in the Bone in Hodgkin’s Granuloma. Lloyd 
F. Craver and Murray M. Copeland. Arch. Surg., June, 
1934, 28, 1062-1086. 

One hundred and seventy-two cases of Hodgkin’s 
granuloma, proved histologically, are studied. Twenty- 
seven patients, or 15.7 per cent, were found to have in- 
volvement of the bones. The age incidence was very 
similar to that of the general group with Hodgkin’s 
granuloma. The greatest age incidence was found be- 
tween 17 and 40 years; the age extremes were 17 and 
57 years. The ratio of males to females was about 
equal. Pain preceded demonstrable invasion of the 
bone in 17 cases. It was described as a dull aching or 
severe and lancinating type, most frequently referred 
from the lumbar region to the lower extremities and 
was accentuated by change in posture. Girdle changes 
were experienced with vertebral changes. The bones 
most frequently involved were found to be those of the 
spine and pelvis. Pathologic fractures were found to be 
rare, but collapse of the vertebre was frequent. The 
intervertebral discs were rarely involved. The osteo- 
plastic and osteolytic types of osseous changes were 
noted. A combination of both was seen in many cases. 
Two routes of osseous involvement were assumed: (1) 
from the marrow foci of Hodgkin’s granuloma; (2) 
from the contiguous diseased lymph nodes from which 
direct infiltration into bone occurred. 

Hodgkin’s granuloma affecting bone may be con- 
fused with metastatic deposits in the bone from carci- 
noma, neoplastic processes such as lymphosarcoma and 
the leukemias. Ewing’s tumor may be simulated dur- 
ing certain phases of the osseous invasion. Less fre- 
quently the condition has been confused with various 
forms of osteomyelitis, including Garré’s osteomyelitis. 
In one case a lesion of the rib had many of the character- 
istics of a cyst of the bone. A careful physical examina- 
tion and a history, with biopsy, usually suffice to differ- 
entiate the condition. 

Irradiation therapy remains the treatment of choice, 
the preference being given to roentgen rays in most cases. 
In recent years the treatment has consisted of high 
voltage roentgen ray either in suberythema or fractional 
doses, depending upon the local and general condition 
of the patient. More attention than formerly has been 
paid to the treatment of the mediastinum and retro- 
peritoneal regions when there was demonstrable or 
presumable involvement of these areas. No routine 
dosage is applied. Each case is individualized. The 
treatment regarded as best is that which will secure the 
best palliation for the. longest time. The treatment 
should never be so severe as to make it seem harder to 
bear than the disease. The skin should be spared severe 
reaction. In the last two years Heublein’s method of 
prolonged, continuous, low intensity irradiation of the 
entire body has been employed. It has been found to 
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be a valuable part of the treatment in a number of the 


cases. 
ANDREW H. Dowpy, M.D. 


THE KNEE JOINT 


Our Experience with Tuberculosis of the Knee Joint. 
V. Schiller and W. Altschul. Ré6ntgenpraxis, May, 
1935, 7, 294-302. 

In the experience of the authors, tuberculosis of the 
spine is found most frequently, considering all cases of 
tuberculosis of the skeleton (675 cases). Tuberculosis 
of the knee joint has the second place (11 per cent of 
all cases). Of the entire group, 68 per cent were men, 
32 per cent were women, and about one-half of the 
cases were persons between 21 and 30 years of age. 

A study of the patients with tuberculosis of the knee 
shows that there is no uniform characteristic type, but 
many different types. The early stages, which usually 
involve only the capsule, may show no bony lesion; the 
joint-space might be widened by an exudate. The bone 
atrophy which is typical in many other joints may not be 
present at all. When the process invades the bone, 
there are, first, small erosions on the edges of the joint 
surfaces. The spine of the tibia may be invaded with- 
out other changes. In the dissecting type of tuber- 
culosis, areas of bone destruction and separate bone 
sequestra may be seen. The largest percentage of 
cases shows a destruction of the joint surfaces, with 
early ankylosis and atrophy. 

The treatment is general (medication, diet, rest, sun- 
light) and local (roentgen rays). Two fields are used 
(lateral and medial), 150 to 200 r being given to each 
field and repeated in about four weeks. Orthopedic 
measures are, of course, used to insure rest of the joint. 
About three-fourths of the cases could be dismissed 
symptom-free and able to work. 

Hans W. HEFKE, M.D. 


THE LIVER 


Rare Roentgenologic Findings of Calcium Deposits 
in the Liver and its Surroundings. Kurt Freese. R6nt- 
genpraxis, June, 1935, 7, 368-373. 

In one patient the liver was seen to contain multiple, 
disseminated, calcified areas up to the size of a marble. 
Echinococcus, calcified hemangioma, calcified abscesses, 
calcified tuberculosis, syphilitic or calcified metastases 


were thought of. The history, the finding of other 
calcified glands, and the shape of the calcified nodules 
make the author believe that this unusual appearance is 
due to old healed tuberculosis. 

The second case showed large irregular areas of cal- 
cification in the liver region. A lateral film showed that 
they were arranged more or less in one plane and were 
situated just below the diaphragm. The diagnosis was 
old, calcified subphrenic abscess. 

A third case showed the necessity of fluoroscopic and 
lateral examinations, by which a large calcified area in 
the region of the liver was definitely localized in the 


diaphragmatic pleura. 
Hans W. HeErFkE, M.D. 
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THE LUNGS 


The Radiomorphologic Appearance of Hydatid 
Disease of the Lung. Romano Vercesi. Arch. dj 
Radiol., 1935, 11, 36-47. 

Vercesi shows by means of 28 reproductions of 
roentgenograms how the “typical” picture of hydatid 
disease in the lung may vary with the stage of the lesion, 
For the examination of the chest the author prefers the 
roentgenogram to the roentgenoscope. The size of the 
lesion is not as important as its density in determining 
its age. In the early stages there may be only slight 
reactive pulmonitis but in the later ones marked pul- 
monary changes may be demonstrated. 

E. T. Leppy, M.D. 


Physical Remarks Concerning the Etiology of the 
St. Joachimsthal Carcinoma of the Lung. H. Tschel- 
nitz. Strahlentherapie, 1935, 53, 269-275. 

The well-known cases of carcinoma of the lung which 
have been observed for many years in St. Joachimsthal 
were supposed to be due to the inhalation of radium 
emanation. The author undertook a very detailed 
study of the etiology of the disease, and comes to the 
conclusion that, while the inhalation of the radium 
emanation may be one factor, silicic acid and its salts 
are the principal cause. 

Ernst A. PoHLE, M.D., Ph.D. 


LYMPHOSARCOMA 


Lymphosarcoma: A Clinical, Pathologic, and Radio- 
therapeutic Study, with a Report of 30 Cases. Max 
Cutler. Arch. Surg., March, 1935, 30, 405-441. 

The material consists of an analysis based on 30 cases 
of microscopically proved lymphosarcoma. The pa- 
tients were selected from the Veterans’ Administration 
Facility and do not represent a random sampling of the 
population but constitute a rather selected group, dis- 
charge from military service being the primary criterion 
for admission. The minimum age at the onset of symp- 
toms was thirty years and four months; the maximum 
age, sixty-one years and three months; the mean age, 
43.2 years. The end-results in every case were known 
and autopsy was obtained on 13 of the patients who 
expired in the hospital. The clinical, roentgenologic, 
and pathologic observations are correlated. Lympho- 
sarcoma is divided into two major clinical groups: (1) 
a generalized form with widespread involvement of the 
lymph nodes, and (2) localized form with a single group 
of lymph nodes involvement. The localized group is 
comparatively rare. In the author’s series there were 
25 of the generalized type and five of the localized type. 
Histologically the condition is generally divided into 
two groups: (1) reticulum-cell sarcoma, or large round- 
cell lymphosarcoma arising from the reticulum, and (2) 
malignant lymphocytoma arising from the lymphocytes. 
The generalized form is notorious for its recurrence 
following treatment. 

Clinically and histologically lymphosarcoma of the 
tonsil and nasopharynx can be easily confused with 
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lympho-epithelionia and transitional-cell carcinoma. All 
three lesions are highly and equally radiosensitive. In 
many of the cases the similarity is so striking that a 
differential diagnosis is exceedingly difficult. 

Three cases of lymphadenoma are included in this 


series. The differentiation of this condition from lym- 


phosarcoma is quite difficult. The distinction is based 
on the clinical course and the microscopic appearance 
of the tissues. Lymph node involvement is localized. 
The course is characteristically chronic and benign. 
Microscopic section fails to show the criteria of malig- 


nancy. San S. 
If involvement of the mediastinum is extensive, the 


clinical and roentgeno‘ogical features simulate tumors 
of thymic origin. The histogenesis of thymic paren- 
chyma being undetermined, it is not feasible to classify 
these tumors. From the therapeutic viewpoint, there 
gre two distinct and different groups. One is highly 
radiosensitive and the other is markedly radioresistant. 

In the generalized form of lymphosarcoma the ra- 
diation treatment must be applied to large areas of the 
body and should include all lymph node-bearing areas, 
although clinically they are not involved but are 
regarded as potentially involved. The radiosensitivity 
of the tumor makes adequate treatment possible. With 
a few exceptions, the author has utilized the principle 
of irradiating this type with daily doses for a period of 
four or five weeks, the general condition of the patient 
being kept in mind. The localized forms are treated 
more vigorously because of the limited extent of the 
disease. One patient with a localized mass of cervical 
lymph nodes and no other clinical involvement of the 
disease received 80,000 milligram-hours of radium at a 
distance of 10 centimeters over a surface area 10 centi- 
meters in diameter over a period of three weeks. 

The generalized form of the disease may be arrested 
for varying periods and may sometiines be controlled 
for years. In the rare localized form the disease can be 
eradicated. This result is sometimes followed by the 
appearance of the disease elsewhere in the body, but 
occasionally an apparent cure can be accomplished, the 
patient remaining well and free of the disease for as long 
asten years. Fifty-seven per cent of the cases are dead. 
The minimum duration of life from the onset of symp- 
toms to death is two months; the maximum duration, 
four years; the average duration, sixteen months. In 
the patients alive the minimum interval from the on- 
set of symptoms to Feb. 1, 1934, was ten months; max- 
imum, six years and six months; the average, three 
years. Including all cases the average interval from 
the onset of the disease to death or to Feb. 1, 1934, was 
approximately two years. Four patients are alive and 
clinically free from the disease. The interval of freedom 
from the disease ranges between two and six years. 
Twenty-three of the 28 patients treated by irradiation, 
or 80 per cent, were benefited by the treatment. Re- 
gression of the tumor, relief from the pain, and im- 
provement in the general condition of the patient 
constituted the immediate primary result following 
treatment. 


ANDREW H. Dowpy, M.D. 


PELVIMETRY 


The Orthodiagraphic Principle in Pelvimetry. Eugen 
von Engelmayer. R6ntgenpraxis, May, 1935, 7, 289- 
294. 

The orthodiagraphic method has been applied by the 
author to the measurement of the female pelvis. The 
true transverse diameter can thus easily be determined 
without special positioning of the patient. A film made 
in Albert’s position is taken and the transverse diameter 
is determined and compared with the diameter meas- 
ured by orthodiagraphy. From this proportion the 
true measurement of the conjugata vera can be figured 
from the film, also the true measurements of the oblique 
diameters. The method might be controlled by Guth- 
mann’s technic (lateral view with lead marks). The 
modification of the author avoids the measurement of 
focus-film distance, height of symphysis, etc., and em- 
ploys a simple mathematical proportion instead of 
complicated geometrical figures. The method is in- 
expensive, simple, quick, and harmless. It might be 
possible to use the method also for measurements of 
the head of the fetus. 

Hans W. HEFKE, M.D. 


PEPTIC ULCER 


Roentgenologic Evidence of Healing of Jejunal Ulcer. 
Jacob Buckstein. Am. Jour. Roentgenol. and Rad. 
Ther., October, 1934, 32, 487-492. 

As in peptic ulcers, retrogressive changes or total dis- 
appearance of the niche in jejunal ulcer is a reliable 
guide in its healing. This, however, must be correlated 
with the clinical findings, for the niche may not be 
seen when the ulcer pocket is closed by spasm, food, 
mucus, or blood. Cases are presented. 

S. M. AtTxins, M.D. 


The Radiologic Aspects of Ulcer of the Duodenal 
Bulb, with Special Regard to its Evolution and to the 
Duration of the Disease. Giovanni Baldelli. Arch. di 
Radiol., 1935, 11, 5-28. 

Baldelli reports a study he made on 50 cases of duo- 
denal ulcer, 45 of which had operative proof. He dis- 
cusses and illustrates the roentgenographic appearance 
of the duodenum in four stages of ulcer. 

E. T. Leppy, M.D. 


PNEUMOTHORAX 


Giant Excavation and Emphysematous Bulla Mis- 
taken for Pneumothorax: A Report of Two Cases. 
A. A. Karan and Webb Haymaker. Am. Jour. Roent- 
genol. and Rad. Ther., September, 1934, 32, 322-325. 

Two cases are presented by the authors which were 
mistakenly diagnosed as pneumothorax. In the case 
of giant excavation occurring in a young male, aged 19, 
the upper lobe and most of the lower lobe of the left 
lung were found at autopsy to be transformed into a 
single giant excavation, the cavity measuring 26 X 12 
11 cm., and communicating with the upper main 
bronchus. The roentgen film appearance was one of 
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unusual radiability of the upper three-fourths of the 
left lung-field, with a fluid level which was mistakenly 
interpreted as hydropneumothorax. 

In the case of large emphysematous bulla oc- 
curring in a male, aged 49, the postmortem examina- 
tion revealed a giant dilated air-containing bulla 
originating from the upper border of the lower lobe of 
the right lung. The sac measured 9 cm. in its vertical 
diameter, and its wall, composed of a fibrous structure, 
measured 2 mm. in thickness. Proximal to the pedicle 
of the bulla was a shallow blind ending, the base of 
which was non-emphysematous pulmonary paren- 
chyma. It was without direct communication with 
the bronchial tree. Subpleural and interstitial em- 
physema were present throughout the two upper lobes. 
The roentgen film of this man revealed increased density 
over the right middle and lower lobes, interpreted as 
pneumothorax, with fibrotic tuberculous disease in both 
upper lobes. 

The authors conclude with the statement that 
bronchoscopy with lipiodol instillation would have 
offered valuable diagnostic evidence in establishing the 
correct diagnosis in each case. 

J. Epwin Hasse, M.D. 


The Superior Value of the Expiratory Roentgeno- 
gram in the Diagnosis of Incomplete Pneumothorax. 
Sidney Greenberg. Am. Jour. Roentgenol. and Rad. 
Ther., September, 1934, 32, 330-332. 

The writer found increased diagnostic value in the 
expiratory roentgenogram over the routine inspiratory 
film in the detection of small pneumothoraces, and he 
attributes the increased diagnostic value to the fact 
that the volume of the pneumothorax remains prac- 
tically constant during respiration, while the surface 
of the pleural sac is decreased during expiration, as a 
result of which the layer of air about the lung becomes 
somewhat thicker at the end of expiration; moreover, 
there is greater contrast offered because of increased 
density of the lung tissue at the expiratory phase. 

J. Epwin Hasse, M.D. 


A Case of Spontaneous Hemopneumothorax. Joseph 
L. Frey. Jour. Am. Med. Assn., April 20, 1935, 104, 
1395-1399. 

Hemopneumothorax is not a common condition. 
The majority of cases follow trauma, either in military 
or in civil life, but the spontaneous form is distinctly 
rare. The author found only 13 cases recorded in the 
literature in the present century: ten had no associated 
demonstrable disease or trauma, and the remaining 
three were due to tuberculosis, one of them compli- 
cated by artificial penumothorax. The term “hemo- 
pneumothorax” is applied to cases of lung collapse with 
undoubted blood and air within the pleural cavity and 
not just blood-stained serum (hemorrhagic effusion), 
such as is occasionally seen in malignant disease of 
the lung. 

The author reviews in detail the 13 cases from the 
literature and reports a case, with recovery, in a young 
man. Four of the 13 cases came to necropsy; three 
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of these showed a torn pleural adhesion and a torn or 
ruptured emphysematous bulla. The other one showed 
no definite cause for either the pneumothorax or the 
hemorrhage into the pleural cavity. All the Cases 
occurred in males. 


CHARLES G. SUTHERLAND, M.D. 


PROTECTION 


The Dangers of Roentgenoscopy and Methods of 
Protection against Them. (1. General Review of the 
Problem.) Eugene T. Leddy, Earl I. L. Cilley, ang 
B. R. Kirklin. Am. Jour. Roentgenol. and Rad. Ther, 
September, 1934, 32, 360-368. 

Since 1918, lead rubber gloves and aprons, as pro- 
tection, have been discarded in roentgenoscopic ex- 
aminations. The only precaution is celerity of ex- 
amination and the use of as small a field and effec- 
tive beam as necessary. None of the examiners, each 
of whom have been thus exposed to many thousands of 
gastro-intestinal examinations, over a period of seven 
or eight years, have shown either local or general roent- 
gen injuries. By both ionization and photographic 
measurements, each has received more than the so- 
called tolerance dose. In spite of the apparent absence 
of danger from this method, nevertheless, the authors 
advise emphatically that roentgenologists continue to 
observe the recommendations of the International 
Safety Committee. 

S. M. Atkins, M.D. 


RADIATION EFFECTS 


The Constitutional Effects of X-rays as Determined 
by Blood Serum Tests. S. Gilbert Scott and F. Herna- 
man-Johnson. British Jour. Radiol., June, 1935, 8, 
365-372. 

The authors discuss the application of lightly filtered 
x-rays of medium or long wave length to a large body 
area to produce constitutional effects as determined by 
the vanadic acid test of the blood serum. In the case 
of ultra-violet radiation the constitutional action de- 
pends upon the following: (1) chemical changes in the 
surface tissues; (2) effects on cutaneous nerves; (3) 
effects upon the blood and lymph circulating in the 
integument. Besides these, many more factors may be 
present in the consideration of the action of the x-rays, 
for all organs and tissues in the path of the beam may be 
affected by the roentgen rays. 

While in the past various clinical manifestations were 
noted following irradiation given to produce constitu- 
tional effects, there was no direct proof that constitu- 
tional alteration had occurred. The vanadic acid test 
has supplied this proof and is now being employed in 
radiotherapy to show the changes in the patient’s 
make-up as a result of treatment. The general princi- 
ple on which the test is based is that ortho-vanadic acid 
has the property of causing a precipitate in blood serum. 
Within certain limits the amount of the precipitate is 
determined by the acidity of the vanadic solution which 
is added. A series of tubes, numbered from left to 
right, containing different strengths of vanadic acid is 
employed. Each tube is numbered on the basis of the 





ABSTRACTS OF CURRENT LITERATURE 


actual vanadic acid content. In the case of normal 


blood, the first definite precipitate occurs in the tube 
g 27 c.c. of n/10 vanadium in 200 c.c. of pre- 


containin, ; 
cipitating reagent. It was found by Bendien who 


originated the test, that, in active carcinoma, a ‘“‘shift 
to the left” occurred, with the maximum precipitate 
occurring in tube 25 or 24, It has also been determined 
that if the serum is heated to 56 degrees C. a “‘shift to 
the right” takes place, and if the serum is treated with 
ether a “shift to the left’”’ occurs. The tube contents 
are examined with an instrument known as an inter- 
ferometer. The refractive index of the media is pro- 
portionate to the amount of dissolved precipitate. 
The interferometer reading of normal serum in tube 27 
has been arbitrarily placed at 40 interferometer units. 
With these facts, the authors have constructed three 
graphs showing the untreated serum, the shift to the 
right after heating, and the shift to the left after treat- 
ment with ether. The three curves thus define two 
fields. The area on the right is colored green and that 
on the left, red. This arrangement makes it possible 
to speak of the size, shape, and relations of the green 
and red fields. Thus, a large red field is interpreted as 
indicating a pronounced toxicity factor and a small 
green field accompanied by a leftward shift, as indicat- 
ing a low resistance. While it is not believed that the 
test is of any value in the diagnosis of cancer, it is 
thought that it is of great value in the control of x-ray 
treatment and in prognosis. 

The three conditions studied by the authors, which 
give positive vanadic acid test readings, and also are 
influenced clinically by appropriate x-ray treatment are 
asthma, spondylitis adolescens, and cancer of the 
breast. 

In the treatment of asthma by this wide-field therapy 
method, it was noted that results were more satisfactory 
if the abdomen, rather than the thorax, was exposed. 
These clinical findings were confirmed by the vanadic 
acid tests. This was believed due to the following 
factors: (1) effect on the digestion glands, indirectly 
affecting metabolism; (2) effect on the suprarenals; 
(3) effect on the solar plexus. It was further deter- 
mined that the best results were obtained in the typical 
allergic non-bacterial type. The vanadic test here 
showed a very small green and a large red field. Suit- 
able x-ray treatment resulted in a normal graph ac- 
companied by a cessation of symptoms. Using the 
serum tests the authors have been able to determine 
which cases of asthma will be benefited by x-ray 
therapy. 

Spondylitis adolescens results in a definite shift to 
the left, a small green, and a large red field. X-rays of 
medium wave length are applied, in two fields, so as to 
include the whole of the back. The vanadic acid test 
is used to indicate the course of the treatments for 
as in the case of asthma, overdosage results in a definite 
shift in an adverse direction. The authors believe 
that at least one year is necessary to effect a cure in a 
suitable case. 

The authors believe that in carcinoma of the breast, 
after the removal of the primary growth, the problem 
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of preserving the patient from metastases becomes a 
constitutional one. The vanadic acid test of the blood 
serum is believed a valuable indication of the condition 
of the patient. The authors are of the opinion that 
wide-field x-ray therapy of low intensity and medium 
voltage is an effective agent in restoring or raising the 
resistance of the patient. The serum tests have proven 
this to be true, in their investigations. 
J. N. An&, M.D. 

Gastric Ulcers Appearing after Roentgen Exposure. 
Rolf B. Engelstad. Strahlentherapie, 1935, 53, 189-170. 

Following a brief review of the literature dealing 
with the effect of roentgen rays on the stomach, the 
author describes in detail his extensive experimental 
studies on 79 rabbits. He exposed the thorax, includ- 
ing part of the stomach, and also the stomach region 
directly. Three rabits served as controls. In 27 rab- 
bits the stomach was found to be normal macroscopi- 
cally as well as microscopically. In 42 animals there 
were degenerative changes in the mucous membrane, 
in 25 definite ulceration, and in six scars. Eight of the 
ulcers had perforated. The degeneration of the mucous 
membrane may involve all cell elements but the princi- 
pal cells seem to be most sensitive. The tolerance of 
the mucous membrane of the stomach for roentgen rays 
seems to be about the same as that of the skin or per- 
haps slightly lower. A slight initial reaction appears 
immediately after the exposure, and after a latent time 
of about one week the principal reaction occurs. The 
changes disappear within three months but may last 
as long as five months. The appearance of the ulcera- 
tion is very similar to that of peptic ulcers in the human. 
Technic used was as follows: 175 K.V., 4 ma., 27 cm. 
F.S.D., 0.5 mm. Cu, 1,700-15,000 r. An analysis of 
the entire material leads the author to the conclusion 
that the observed ulcers are not due to roentgen injury 
alone, but in all probability represent acute or subacute 
gastric ulcers which develop on the basis of the roentgen 
changes in the mucous membrane. 

Ernst A. PoHLe, M.D., Ph.D. 


The Length of the Path of Alpha Rays in Living 
Substances. Ferd. Hercik and M. DuSek. Strahlen- 
therapie, 1935, 53, 178-182. 

The authors determined photographically the length 
of the path of alpha rays of RAF in living substances 
(plant cells); it amounted to approximately 95u. 

Ernst A. PouLe, M.D., Ph.D. 


RADIUM 


Report Concerning the Effect of Radium Chloride 
Injections. Walter Altschul. British Jour. Radiol., 
June, 1935, 8, 396, 397. 

The author reports the results of his experiences 
with the injection of an aqueous solution of radium 
chloride furnished to him by the ‘‘Radiumchema- 
werke”’ Kolin. He claims “excellent permanent re- 
sults” with this form of therapy in the treatment of 
“inflammatory processes in muscles and joints (which 
we include under the general term of rheumatism), 
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gout, arthritis deformans, and all types of neuralgia, 
especially sciatica.” 

The author’s technic consists in the administration 
of a series of six injections, which are usually given on 
consecutive days, or with a maximum interval of one 
day between two doses. One microcurie is adminis- 
tered in the first three injections, and two microcuries 
in the last three injections. The series may be re- 
peated after about three weeks. 

The author presents one case in detail but includes no 
statistics of cases treated by this method. 

J. N. Ané, M.D. 


A Radium Dosage Calculator. H. S. Souttar. 
British Jour. Radiol., June, 1935, 8, 385-392. 

The author describes a radium dosage calculator 
which consists of a specially divided scale so constructed 
that for a milligram of radium placed at any point of the 
scale, the reading at that point gives in r units the radia- 
tion at the origin of the scale. This scale is a scale of 
inverse squares and is based on the accepted figure of 8 r 
units per hour as being the radiation from a milligram of 
radium element, at a distance of 1 cm. with a filtration 
of 0.5 mm. of platinum. By the use of an accessory 
device in the form of a square, with holes drilled along 
one of its limbs, it is possible to calculate the radiation 
in a plane other than that in which the radium is dis- 
tributed. J. N. ANE, M.D. 


Experimental Contribution to the Effect of Radium 
Chloride Solution. Walter Altschul. Strahlentherapie, 
1935, 53, 187-192. 

The author studied the effect of radium chloride 
solution on the eye of rabbits. Doses smaller than 1 mc. 
did not produce any changes, while injections of 1 mc. 
and higher caused severe inflammatory changes. He 
concludes that therapeutic doses less than 1 mc. are of 
little value. 

Ernst A. Pouie, M.D., Ph.D. 


ROENTGEN-RAY BURNS AND INJURIES 


Contribution to the Problem of Roentgen Carcinoma. 


Rolland Miiller. Strahlentherapie, 1935, 53, 261-268. 

Eight cases of roentgen carcinoma are briefly re- 
ported. Seven of these occurred in patients who had 
received treatment during the years 1920 and 1921 and 
one had the first treatments in 1919 which were con- 
tinued in 1925. Six patients had been suffering from 
psoriasis or cervical adenitis, one had a recurrence 
following operation of a cancer of the breast, and one 
had a melanosarcoma removed. Mechanical irritation 
apparently played an important role in the development 
of these roentgen carcinomas. 

Clinically and histologically they are similar to a 
primary skin carcinoma. Some roentgen carcinomas 
respond well to radium therapy or electrocoagulation; 
infiltrating tumors should be excised widely. 

Ernst A. Powe, M.D., Ph.D. 


RADIOLOGY 


ROENTGEN-RAY THERAPY 


The “Quality” of High Voltage Radiations, J, W 
V. Mayneord and J. E. Roberts. British Jour, Radiol, 
June, 1935, 8, 341-364. 

Two of the most important considerations in the 
employment of high voltages for therapeutic Purposes 
are the measurements of ‘‘quantity” and “quality” of 
the radiations produced. Observations on the former 
by the authors have been published and in the present 
study they discuss questions relating to the composition 
of the beam. 

The measurement and definition of the “quality” of 
a monochromatic beam of rays is relatively simple, for 
it may be defined simply as the wave length of the 
radiation, and the measurement may be obtained by 
means of the standard wave length determination, 
However, in the case of a heterogeneous beam, a state- 
ment of the complete energy distribution in the spec. 
trum is required. The method of measurement of 
quality by using an ionization or photographic spectrome- 
ter as its basis is considered too lengthy and complex 
to be normally employed in therapeutic practice. The 
methods most generally employed are the following: 
(1) the partial absorption curve of the radiation in a 
standard substance, such as copper; (2) the effective 
wave length determination, and (3) the measurement 
of ‘‘half value layer’’ (h.v.1.). 

The first method, which is the most recent, consists 
in finding by trial a constant high potential which pro- 
duces radiation having the same absorption curve in 
copper as the radiations in question. The constant 
high potential employed is known as the ‘‘equivalent 
constant potential’’ and serves to define the quality of 
the radiation. 

The second method, which involves the measurement 
of the effective wave length, has been a very popular 
method. The original form of this method as proposed 
by Duane consisted in measuring the amount of alumi- 
num necessary to cut down the observed ionization due 
to the primary beam to the same fraction as a standard 
thickness of copper. Since the ratio of aluminum to 
copper depends upon the wave length, an equivalent 
wave length may thus be defined. As the energy 
distribution of radiation transmitted by the copper 
depends upon its thickness, the resultant wave length 
is variable with the thickness of copper chosen as a 
standard. Another form of the effective wave length 
measurement consists in determining the percentage 
transmission of the radiation through a standard 
thickness of copper such as 0.25 or 0.5 millimeter. 
While this is a very convenient and simple method, 
particularly in the region of from 150 to 200 K.V., the 
authors do not believe it is applicable over a very wide 
range of frequencies. Another disadvantage noted is 
that the relative transmission observed is a measure of 
the reduction in ionizing power, not of the energy of the 
beam. 

The third method consists in finding the thickness of 
material, the so-called “half value layer” (h.v.1.), which 
reduces the dosage rate of a given beam to one-half of 
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its initial value. For very long waves, celluloid or 
aluminum is used and for normal therapeutic voltages 
copper is employed. While lead has been suggested for 


“superhard” rays, the authors are of the opinion that 


tin is the most suitable material. For accurate work 
hv. should be expressed in gm./em. In the opinion 
of the authors, the h.v.1. method is, at the present time, 
the method of “quality” determination least open to 


criticism. 

It has been shown by spectra of high voltage radia- 
tions through lead, tin, and copper that tin is superior 
as a filter. The authors conducted many ionization 
experiments which also demonstrated this fact. This 
is further shown in the actual therapy conditions at the 
Cancer Hospital where, at 350 K.V., about 60 per cent 
more radiation of the same quality was obtained by 
substituting 1.68 mm. Sn for 3.8mm. Cu. It should be 
remembered that at high voltages it is never necessary 
to increase the thickness of copper backing to the tin 
beyond 0.5 mm. Cu, however thick the tin itself may 


be. 
J. N. Ané, M.D. 


THE SKIN 


Contribution to the Sensitivity of Human Skin to 
Light. H. Danneel. Strahlentherapie, 1935, 53, 171- 
177. 

The author studied the influence of red rays on the 
degree of erythema in the human skin produced by 
ultra-violet rays. Experiments on 80 normal adults 
showed that there is a slight influence on the ultra- 
violet light erythema if the skin is heated up to the point 
ofaburn. Slight redding of the skin due to the applica- 
tion of hot air did not increase the erythema following 
ultra-violet radiation. 

Ernst A. PoniLe, M.D., Ph.D. 


THE SPINE 


Observations on Spondylolisthesis and the Slipping 
of Vertebre. Ernst Friedl. R6ntgenpraxis, June, 
1935, 7, 374-379. 

Spondylolisthesis of the fifth lumbar on the first sac- 
ral vertebra is not an unusual disease. The true type 
shows a split in the arch. Pseudo-spondylolisthesis 
shows a normal arch, but slipping of the vertebre 
(Junghanns). Lateral displacement of vertebra in cases 
of marked scoliosis has been known for a long time. 

In a true spondylolisthesis (usually the fifth, less 
often the fourth lumbar vertebra and rarely other verte- 
bra) the arch is split bilaterally. If the fifth interverte- 
bral disc degenerates, the normal fixation between the 
fifth lumbar vertebra and the first sacral segment be- 
comes loose and the entire spine slips gradually forward 
on the inclined plane of the first sacral vertebra. Usually 
the anterior displacement is one-third or one-half of the 
width of the vertebra. Occasionally there may be a 
complete anterior dislocation. Arthritic processes 
follow. 

That the defect in the arch is not essential to spondy- 
lolisthesis is shown in cases in which the arch is intact 
(pseudo-spondylolisthesis). In these cases degeneration 


of the intervertebral disc is the essential etiological 
factor (as also in the true type). Any type of spondylo- 
listhesis must be considered as a roentgenologic symp- 
tom of degeneration of the intervertebral disc, some- 
times in connection with calcification of the disc, hyper- 
trophic spurs, deformity of the disc and Schmorl’s 
bodies. The bilateral split in the arch is probably a 
congenital anomaly. A fracture is very improbable. 

Posterior spondylolisthesis has been reported, but 
mostly in the upper lumbar spine. 

True spondylolisthesis is not traumatic. The author’s 
opinion (and his chief’s, Prof. Schinz) is that a single 
trauma is not the cause of the three types of spondylo- 
listhesis. 

HANS W. HEFKE, M.D. 


Spondylitis Deformans of Cervical Spine as Cause of 
So-called Brachial Neuralgia and Other Neuralgiform 
Pains: Question of Therapy. A. Rydén. Nord. med. 
Tidskr., Dec. 1, 1934, 8, 1636-1638. (Reprinted by 
permission from British Med. Jour., March 30, 1935, p. 
52 of Epitome of Current Medical Literature.) 

The author draws attention to the frequency with 
which the lowest cervical vertebre are involved in 
spondylitis deformans. The nervous manifestations 
are much more prominent than the structural changes 
in the bones themselves, and the latter are liable to be 
overlooked unless special attention is drawn to them. 
The nervous manifestations consist often, but not 
always, of pain radiating to one arm, up one side of the 
neck or to the axillary region; and sometimes there may 
also be paresthesia and weakness of the arm. Atrophy 
is, however, rare. The x-rays have shown that spon- 
dylitis deformans of the cervical region is so common in 
old age as to be almost normal at that period, and it 
has been suggested that the pain and other nervous 
manifestations already referred to are incidental con- 
comitants of, not sequels to, the spondylitis. Among 
the many reasons the author gives for not accepting 
this view is the observation that the nervous mani- 
festations diminish or disappear when the cervical 
region is immobilized by plaster-of-Paris or a celluloid 
splint. Since 1928 he has applied this treatment to 
some 30 cases at the Orthopedic Hospital of Lund, 
Sweden, and the results have been so encouraging that 
he regards this treatment as the mos‘ satisfactory 
means of relieving the pain and discomfort of this 
disease. One of his patients who has worn a celluloid 
neck splint for years has found that after wearing it for 
a week or two he can dispense with it for the same 
length of time, and he resorts to it again only when the 
pain recurs. 


Clinical Importance of Intervertebral Discs, with 
Special Reference to Nuclear Prolapses. G. B. Bush. 
Bristol Med.-Chir. Jour., 1934, 51, 173-182. (Re- 
printed by permission from British Med. Jour., Jan. 26, 
1935, p. 15 of Epitome of Current Medical Literature.) 

The author draws attention to the importance of the 
intervertebral discs in the structure and function of the 
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spine, with special reference to a condition found 
mainly in young adults, which is characterized by a 
miid degree of kyphosis, together with a varying amount 
of pain in the back. It is considered that by early 
recognition of certain changes which take place in the 
structure of the spine deformity and chronic pain can 
be prevented. Radiography in these cases may show 
irregular contours of the upper and lower margins of 
the vertebral bodies, generally in the lower dorsal 
region, several vertebra being affected. These irregu- 
lar contours are due primarily to changes in the inter- 
vertebral discs. The function of these discs is to give 
flexibility to the spine as a whole, and to act as a series 
of shock absorbers. The cartilage end-plate is a vital 
part of the normal disc, and when injury to this takes 
place the result may be serious as regards the whole 
spine. Severe trauma may rupture the plate, together 
with the vertebral body, or destructive disease starting 
in the bone may lead to partial or complete dissolution 
of the cartilage plate. In certain cases the injury to 
the end-plates is due to injurious influences of wear and 
tear working on cartilages which are in some way in- 
ferior in their resistive power. This inferiority may 
be due to osteoporosis of the vertebral spongiosa during 
growth from lack of calcium, or to slight hemorrhages 
which may start the formation of a minute fissure in the 
region of the bearing surface of the end-plate. The 
weight of the body causes pressure, with subsequent 
prolapse of the nucleus through the fissure and the 
formation of a zone of sclerosis round the nucleus. 
Five cases are reported in which injury to the inter- 
vertebral disc had caused symptoms of pain and spinal 
weakness. Two cases were treated by rest, massage, 
and exercises with good results, but in the remaining 
three cases calcification in the nucleus or scoliosis had 
taken place, and the condition was too advanced for 
successful treatment. 


The Roentgenographic Appearance of Fracture of 
the Transverse Process of the Lumbar Vertebre. 
Luigi Ferretti. Arch. di Radiol., 1935, 11, 48-59. 

Ferretti discusses the roentgenologic findings in five 
cases of fracture of a lumbar transverse process and 
points out the important differential points in regard 
to this lesion and the pitfalls in its diagnosis. 

E. T. Leppy, M.D. 


THE STOMACH 


An Acquired Diverticulum on the Anterior Wall of 
the Stomach. R. Kaiser. Ré6ntgenpraxis, May, 1935, 
7, 327-329. 

Most of the diverticula of the stomach are congenital 
and found in the cardiac end. The case reported 
showed a diverticulum about the size of a walnut in the 
anterior wall of the stomach and fixed to the abdominal 
wall. In the author’s opinion this diverticulum was due 
to an operation done eighteen years before for an epi- 
gastric hernia. It could be shown only on lateral ex- 
amination and was entirely obscured on the antero- 
posterior view. 

H. W. HerKke, M.D. 


RADIOLOGY 


SYMPATHETIC NERVOUS SYSTEM 


Roentgen Therapy of the Sympathetic. Carlo Gua- 
rini. Archivio di Radiologia, 1934, 10, 649-762. 

In this extensive paper (97 pages of text and 15 Pages 
of bibliography) Guarini reviews the present status of 
irradiating the sympathetic nervous system as an in- 
direct method of treating various benign and malignant 
affections, and shows that this extensive field in radio. 
therapy has at present hardly been entered. 

E. T. Leppy, M.D, 


THE THORAX 


A Case of Peculiar Round Shadows in a Thoracic 
Roentgenogram. MHellmut Bauer. R6ntgenpraxis, 
May, 1935, 7, 313-316. 

On a chest roentgenogram of a 16-year-old patient 
there was a marked kyphoscoliosis. Two large, bi- 
lateral, round, well-circumscribed, and dense shadows 
were noticed in the hilar regions. The appearance led 
to the tentative diagnosis of calcified mediastinal ty. 
mors or cysts or echinococci. By means of lateral 
roentgenograms these peculiar shadows were shown to 
be calcified paravertebral tuberculous abscesses. 

Hans W. HErkKg, M.D. 


THE THYMUS 


Does the Thymus Influence the Number of Granu- 
locytes? Stevo Radojevic and Arpad Hahn. Strahlen- 
therapie, 1935, 53, 90-101. 

It is known that in patients with hyperplasia of the 
thymus the number of lymphocytes in the blood is in- 
creased. The authors advance, therefore, the hypothe- 
sis that the thymus may have a controlling influence 
on the granulocytes. They support their contentions 
by two clinical observations in a case of malignant 
thymoma and one of mediastinal lymphosarcoma. The 
blood record of these patients showed a steady drop in 
the granulocytes until their death from the disease. 

Ernst A. PoHLe, M.D., Ph.D. 


THE THYROID 


E Malignant Diseases of the Thyroid Gland. U. V. 


Portmann. Am. Jour. Roentgenol. and Rad. Ther., 
October, 1934, 32, 508-515. 

In malignant tumors of the thyroid, the failure of the 
histologic morphology as a criterion in their classifica- 
tion and clinical course is even greater than in other 
tumors. The origin, development, structure, and 
growth characteristics must be taken into consideration 
with their histologic morphology to distinguish the 
different types and to plan the treatment. 

Malignant adenoma constitutes 90 per cent of all 
malignant lesions of the thyroid and may present many 
combinations of morphologic transitions. The combi- 
nations cause the difficulty in diagnosis by morphology 
alone. In 330 cases, which were diagnosed as malignant 
thyroid neoplasms by five different pathologists up to 
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1932, at the Cleveland Clinic, a review that did not 
depend on morphology alone proved 108 to be non- 


malignant. The elimination was probably correct, as 
only four patients of this group are dead, all from 
some intercurrent disease, whereas of the 78 proven to 
have malignant adenoma, 46 are dead. Errors in the 
opposite direction may also occur. 

The other malignant tumors encountered are adeno- 
carcinoma, scirrhous and papillary carcinoma, carci- 
noma-sarcoma, and sarcoma. 

Metastases may be present when not suspected and 
every patient, before operation, should have an x-ray 
examination of the chest. Metastases may also occur 
in the bones and soft tissue. 

The treatment should be based upon its known 
growth characteristics. Only 50 per cent of cases can 
be diagnosed clinically before operation. When a 
diagnosis of malignancy can be made definitely, the 
condition is usually inoperable from a cure standpoint 
because of the probable invasion of the blood vessels. 

When a malignant adenoma is discovered, roentgen 
irradiation is indicated regardless of whether or not the 
surgeon believes he has removed all of the growth, 
since blood vessel invasion is probable. The latter 
condition speaks against interstitial irradiation. Most 
of the malignant adenomas are quite radiosensitive. 
Roentgen irradiation alone has been efficacious. The 
adenocarcinomas not originating in adenomas are local- 
ized and of very low grade malignancy and thus need 
no irradiation. Scirrhous carcinomas are highly radio- 
resistant and interstitial radiation is best, although 
prognosis is bad in all forms of treatment. 

Papillary carcinoma, when discovered by operation, 
may have interstitial irradiation, to be followed by 
roentgen irradiation later. The carcinoma-sarcomas are 
highly malignant. The lymphosarcomas are radio- 
sensitive but highly malignant and require radiation in 
addition to the operation. 

The technic of radiation is for radium, either the seeds 
or needles, and for roentgen radiation, 200 K.V. and 


heavy filtration. 
S. M. Atkins, M.D. 


The Treatment of Hyperthyroidism by Roentgen 
Irradiation of the Hypophysis. J. Borak. Strahlen- 
therapie, 1935, 53, 73-89. 

During the last ten years the author has treated a 
series of patients with thyrotoxicosis by irradiating the 
hypophysis alone or both hypophysis and thyroid. 
Sixteen patients who had not been treated by any other 
means received x-ray therapy over the hypophysis 
alone, with 55 per cent cures. Twelve patients, treated 
first without success over the thyroid, were treated later 
over the hypophysis, with 75 per cent cures. Eight 
patients, partially improved by x-ray therapy over the 
thyroid, were then treated over the hypophysis, with 
good results in 75 per cent. 

The author discusses at length the biologic founda- 
tions of this method. He believes that there is probably 
areduction of the hormone secretion in the hypophysis 
which normally has a stimulative effect on the thyroid. 


The technic used was as follows: 170 K.V., 0.5 mm. Zn, 
30 cm. F.S.D., 200 r each over two temporal fields and 
one frontal field, repeated after 8 days; for the thyroid, 
one anterior and two lateral fields. The series may be 
repeated after from six to eight weeks. 

Ernst A. PoHLE, M.D., Ph.D. 


TUBERCULOSIS, LARYNGEAL 


Roentgenologic Study of Tuberculosis of the Larynx 
and Neck. Henry K. Taylor and Louis Nathanson. 
Am. Jour. Roentgenol. and Rad. Ther., November, 
1934, 32, 589-607. 

Roentgen examination of the larynx is valuable be- 
cause it makes possible the determination of early 
lesions within the ventricle which might be missed on 
mirror examinations. 

Earlier workers in the field of laryngeal tuberculosis 
have emphasized the ‘“‘washed-out’’ appearance of the 
cartilages and infiltration of the soft tissues. Pancoast 
and Pendergrass feel that there may be no roentgeno- 
logic distinction between tuberculosis, syphilis, and 
tumors in cases in which obliteration of the laryngeal 
ventricle is demonstrated. Tuberculosis has been de- 
scribed by some as the commonest specific lesion affect- 
ing the larynx, the lesion rarely manifesting itself as 
tuberculoma. 

The pathology of laryngeal tuberculosis is in the na- 
ture of infiltration edema, ulceration, tumor formation, 
and perichondritis. The order of frequency of involve- 
ment of the various laryngeal structures is the interary- 
tenoid space, arytenoids, vocal cords, ventricle and 
ventricular space, aryepiglottic folds, and epiglottis. 

The authors’ technic is: Patient sitting, head erect, 
neck in true lateral position, 8 X 10 cassette, double 
intensifying screens, 55 K.V., 100 ma., 6 ft distance, 
exposure time 1/9 or 2/29 second. One exposure is 
made with the larynx at rest and the other during pho- 
nation, employing a high-pitched E sound. When the 
thyroid cartilages show considerable calcification, obli- 
que positions are also used. Fluoroscopy is likewise an 
essential part of the examination for determining mob- 
ility of the arytenoid eminences as well as the larynx as 
a whole. The act of swallowing, both with and with- 
out barium, and the act of phonation are observed dur- 
ing this part of the examination. 

The authors recognize that at the present time roent- 
genologic examination of the soft tissues of the neck 
may not always afford absolute differentiation of the 
hyperplastic (neoplastic) and the ulcerative (inflam- 
matory) lesions. However, the x-ray examination sup- 
plements the available clinical data and is a valuable 
record which should be made prior to the clinical ex- 
amination. Small lesions situated deep in the interary- 
tenoid area are most easily shown in the x-ray exami- 
nation; on the other hand, lesions deep in the ventricular 
fold may be well shown roentgenologically but missed 
by the mirror examination. 

In the series of 100 cases studied by the authors the 
majority of the patients (93) had a caseous pneumonic 
or malignant type of tuberculosis. Of these 98, 15 had 
minimal laryngeal lesions, 53 had moderately extensive 
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lesions, and 25 had extensive laryngeal lesions. Eight 
of these 100 cases of laryngeal tuberculosis had no laryn- 
geal symptoms. 

In contradistinction to syphilis and malignancy, tu- 
berculosis in the early stages attacks the posterior por- 
tion of the larynx; involvement seems more marked on 
the laryngeal surface and there is a minimal amount of 
distortion of the normal anatomical relationships. 
Tuberculomas were rarely encountered in this serie 

Roentgen examination gives a permanent graphic 
record of the location, the extent, and progress of -he 
lesion. 


J. E. Hasse, M.D. 


TUBERCULOSIS, PULMONARY 


Some Observations on the Roentgen Therapy of 
Tuberculous Laryngitis and of Pulmonary Tubercu- 
losis. Bruno Faccini. Arch. di Radiol., September- 
October, 1934, 10, 564-573. 

Faccini states that laryngeal and pulmonary tubercu- 
losis are frequently co-existent, but that the latter is 
demonstrable only on roentgenographic examination. 
He divides his cases of laryngeal tuberculosis into two 
groups, the exudative and the productive types, and 
subdivides them according to whether they are ulcer- 
ative or infiltrative. He discusses briefly the develop- 
ment of x-ray technics applicable to these lesions. 
The author has treated 40 cases in eight years, with 


encouraging results. 
E. T. Leppy, M.D. 


RADIOLOGY 


TUMORS (DIAGNOSIS) 


A Case of Intrathoracic Neurinoma. G. M. Reyjgis 
Arch. di Radiol., 1935, 11, 29-35. 

The author gives the history of a patient, aged 6 
whom he has followed up for four years and in whom th 
presence of an intrathoracic tumor was discovered an 
cidentally by x-ray examination during an attack of 
influenza. The roentgenographic characteristics of the 
lesion are illustrated and discussed in detail, 


TUMORS (THERAPY) 


Primary Newgrowths Involving the Hand. Ber 
F. Schreiner and William H. Wehr. Am. Jour. Roent 
genol. and Rad. Ther., October, 1934, 32, 516-523. 

At the State Institute for the Study of Mali 
Disease, at Buffalo, N. Y., approximately 1 per centg 
all malignant tumors involved the hand, the total b 
128 of 11,212 cases reviewed. The most common 
squamous cell, 101, and next basal cell, 20. 

The superficial processes are curable by irradiatio 
the more extensive lesions with tendon involveme 
but no demonstrable metastases are sometimes healed 
by irradiation, but amputation must be resorted to 
many of these cases. In far advanced lesions or in sm 
ones showing definite metastases of the lymph-bea 
areas, treatment by irradiation or surgery or the 
combined proved to be only palliative. 

S. M. Atkins, M.D. 











